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Half a Century 
of Mining 
In the Black Hills 


By Francis Church Lincoln 





I The story of the Homestake mine. Dis- 
covered in 1876, this famous property 
has produced almost $200,000,000 in 
gold and paid almost $49,000,000 in div- 
idends. It is today second only to the 
f Hollinger in the Western Hemisphere. 


Flotation of Rand Pyritic Gold Ores- II 
By H. Hardy Smith 
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A“LiveRoll’Principlethat 
Gives the Utmostin 
Separation 
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Showing the use of two spool sizes 


The wavy motion imparted to the material by the 
spools of the S-A Live Roll Grizzly causes the 


' 
fines to work down through the load to the screen- 
ing surface, insuring separation. | 

} 


The entire machine operates at slow speed, the in- 
creasing speed of each successive spool serving to 
thin out the load as it passes over. It cannot choke. 


In addition to high screening efficiency, long wear 
and low upkeep are features of this grizzly. The | 
ridge of the spools carry most of load which can 
finally wear down to a great extent before the size 





of opening is changed. 


cai a a a a ri ‘' the sponsasrnae ° . o © . 
Se soe oe ae Little power is required, and the grizzly occupies 
illustré ate d is built in An ize ° ° 

each size with many” different a minimum of space. 
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Allis-Chalmers Centrifugal Pumps 


Were Always Good Pumps for Mine and Similar Kinds 
of Hard Service, But There Are Reasons Why Our Im- 


proved Designs Will Do Your Pumping Work To Even 
Better Advantage. 


|. ‘The Allis-Chalmers Company installed their first large bronze centrifugal 


bo 


mine pump fifteen years ago—a 16-in., 6-stage, 5000 G.P.M., 500-ft. head 
pump for D. L. & W. R.R. Co. 


. Since that time over 161 M.G.D. pumping capacity in bronze multistage cen- 


trifugal mine pumps have been installed. 


. These pumps have been steadily improved and made more suitable for the 


hardest kind of service. (Notice the vent cocks and piping attached to the 
pumps by flanges instead of tapped connections—the water seal and balance 
piping made of cast acid resisting bronze—the heavy casing flanges, the water 


guard on the end of the shaft sleeve next to the bearing housings, the tempera- 
ture coils on the motor bearings. ) 


. One of the Allis-Chalmers Engineers co-operated in working out one of the 


newest developments in mine pumping, the complete automatic operation and 
protection of mine pumping units, 
and several Allis-Chalmers instal- 
lations have been made to use this 
system. (Complete details on re- 
quest. ) 

. The Allis-Chalmers Manufactur- 
ing Company builds the complete 
units, avoiding the complications 
of divided responsibility, and saves 
the customer a multiplicity of 
negotiations with different manu- 
facturers to collect the various 

apparatus for a complete unit. 
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Half a Century at the Homestake Mine 


HERE are frequently individual industrial plants 

| that continue in successful operation fifty years 
or more, but in the gold industry mines are 
usually discovered, developed, and exhausted in a few 
years. Some have a skyrocket or meteoric career of a 
few years, and then revert to nature. Not so with the 
Homestake mine, which has a record of fifty years of 
production under the same corporate name and only 
four general managers. In this period it has paid 
dividends at an average rate of one million dollars per 
year, on an average production of approximately four 
million dollars per annum. This mine successfully passed 
through the vicissitudes of frontier life, including In- 
dian uprisings, the day of the ox-team freighter, the 
Pony Express, the building of the railroads, and today 
enjoys the advantages of electrical equipment, the latest 
metallurgical methods, modern libraries and hospitals, 
snd a thriving commercial city. Ore reserves and im- 
proved metallurgical processes are such that it has the 
promise of many years of profitable life. It is, there- 
fore, fitting at this semi-centennial celebration, Aug. 
6 and 7, 1926, that the Engineering and Mining Journal 
devote some pages in this issue to the history and 
progress of this greatest gold mine in the United States. 
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The St. Lawrence Earthquake 


Te ST. LAWRENCE EARTHQUAKE, which 
affected such a broad area in February of last 
year, has been studied by the U. S. Geological 
Survey. The physical results of the earthquake, as of 
other earthquakes, are well known and easy for the 
investigator to tabulate; but in earthquakes, as in 
eclipses or ore deposits, the curious public would like 
to know the cause, and how to prevent as well as to 
chronicle. The prediction in the case of eclipses has 
been absolutely. solved by astronomy and mathematics; 
in the case of ore deposits science is in a transition 
Stage, having made great strides and having great 
strides yet to make; in the case of earthquakes we are 
much more in the dark as to causes, and as to what 
may yet happen. 

When the St. Lawrence earthquake occurred, the 
newspapers were full of interviews with various geol- 
ogists, each of whom ascribed the earthquake to slip- 
ping along a fault, and each mentioning a different fault, 
some on land and some in the sea bottom where oppos- 
ing evidence could not be offered. The fault hypothesis 
—for it was nothing else—sprang from the San Fran- 
cisco earthquake, which was accompanied by differential 
movement along a fault plane, a phenomenon which was 
grasped as explaining the quake. It was, however, 
evidently as likely that the quake explained the fault, 
or that both were due to a third undefined cause; and 


Engineering and Mining Journal pointed out editorially 
the equal weight at least of these hypotheses. 

The report of the U. S. Geological Survey bears out 
this criticism: and finds no connection between the 
earthquake and any or all faulting; or, as it puts it, 
not so clearly, “between the severity of the shock and 
the structure of the rock beds.” The report states that 
the cause of the earthquake is to be traced back to the 
Glacial Period, some fifty thousand to a hundred thou- 
sand years ago. At that period the affected area was 
under a thick sheet of ice, the weight of which is sup- 
posed to have sunk this region beneath the sea. With 
the melting of the ice the crust is supposed to have 
been recovering its normal balance—recovering by 
jerks, the latest of which is represented in this earth- 
quake. Yet the report does not give any evidence of 
sudden change of level, however slight, accompanying 
the earthquake; so that one is compelled to classify this 
explanation, with the fault hypothesis, as a guess, and 
one not to be embraced seriously. Such an explanation 
could not apply to recent earthquakes which have 
affected the Atlantic coast, such as the Charleston earth- 
quake, where the area most affected was far south of 
the former Glacial area. 
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Rating of Professors by Students 


T TWO COLLEGES—lowa City College and Tufts 
—it is reported that students are asked to fill 
out questionnaire blanks, giving their opinion of 

the faculty, the questions covering such points as the 
clarity of the teacher’s expression and the inspiration 
they get from him. This is a novelty which arouses 
mixed feeling, and one would need to know more about 
the working out before being able to give a judicial 
opinion. To whom do these questionnaires when com- 
pleted go? Are the faculty members thus analyzed the 
same body as those who sum up the questionnaires, or 
are they inspected by a secret committee? Do the 
students sign their names to such questionnaires, in 
such a way that each professor gets to know the frank 
opinion of each of his students? Iowa City and Tufts 
are small colleges, in which frank opinions would be by 
way of being personal. 

If the opinion is anonymous, it would be without 
much value, especially as it would give free scope to 
the joker, a definite figure in student bodies. A large 
proportion of students would vie in having their opinion 
humorous, rather than sober. If, on the other hand, 
the student knows that his opinion of the professor who 
lectures to him and marks his examination papers, and 
determines without appeal whether or not he will pass 
the course, and in which grade; will come under the 
eye of that professor—then it would be not only a very 
judicial and brave but a very rash and almost irrespon- 
sible student who would tell the naked and unadorned 
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truth in his questionnaire. How much more of 
Christian charity—how much more of wisdom—to 
remember that courtesy and optimism are among the 
celebrated virtues, and write what will make the 
professor cheer up a bit under his heavy task and light 
pay, instead of going to his wife and telling her he’s 
a failure, and he has a great mind to enlist in the 
marines! Doubtless the better and kinder and safer 
instincts of the student will prevail: he will write that 
Professor Driller is thorough, instead of saying that 
he is prolix, which may mean the same thing to him; 
he will say that he is cheerful and human, instead of 
saying that he tired of pulling a laugh at Driller’s old 
gags; and Professor Driller will feel that he has put it 
over, and that Bill Smoker is not such a dub after all, 
and has more acumen and understanding than his fat 
face or his examination papers ever betrayed; and this 
kindliness will ooze over into Bill’s mark, and everybody 
will feel better. Indeed, to check up this imaginary 
analysis, it is reported that one of the professors at 
one of these colleges finds that “The student ratings of 
the faculty are remarkably intelligent.” 


Intelligence 
shows itself in many ways. 


The rating of the faculty 
by the student is academic; but that of the students by 
the faculty is remarkably pragmatic. 

isla 


Facts About the Rand 


WO NEW RECORDS were hung up recently by 

the gold-mining industry on the Rand—the rec- 

ord for monthly output and that for the daily 
average. This happened in June, when the mines pro- 
duced 852,145 oz., or 32,775 oz. per day. This is the 
reward of improving technical operations in recent 
years. Better drills, drill steel, and drilling methods 
are being used. Metallurgy has been improved, and 
deep development has shown enough ore to warrant 
work on the maximum scale. The output of gold, which 
in 1925 was over 50 per cent of the world’s total, is 
likely to be exceeded considerably in 1926. The strike 
of 1922 which paralyzed the industry, and shut down 
some of the mines for good, seems very far off indeed. 
So, although dividends were less in 1925 than in 1924, 
the stock market looks good for a ride to some. It has 
been steady thus far this year and of late has shown 
much activity. 

But among the optimists nature has ordained that 
there shall always be a pessimist or two—in this case 
the Government Mining Engineer, Sir Robert Kotze. 
No so good, thinks Sir Robert. Nineteen of the Rand’s 
present productive mines, crushing 6,620,000 tons a 
year, will be through in five years more. Eleven others, 
crushing more than 7,000,000 tons per year, have ten 
years or less to go; and the fourteen producers of the 
Far East Rand will be exhausted almost as soon. A 
shrinkage in production will have to be faced within 
ten or fifteen years, unless new mines are opened or 
present workings extended, Sir Robert thinks. In some 
districts, such as the Gogebic Range in Michigan, the 
life of a mine cannot be predicted safely. But the Rand 
is a place where ten years means ten years—or not very 
far away. For thinkers here is food for thought. 

Nature has also ordained, it seems, that government 
shall be by those who are talkers rather than thinkers. 
This often seems true at Washington and now it is seen 
in South Africa. There the policy of the present 
Union, or “Pact,” Government toward mining is said 
to be the reverse of helpful. Through their repre- 
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sentatives the unions have inflicted boards of concilia- 
tion and government commissions on the operators and 
have sought various benefits at the operators’ expense. 
Though production is large, costs are high and trend- 
ing higher, and dividends are less. The gold premium, 
which in 1924 was almost £4,000,000 for an output of 
£40,672,447, is no more. Labor is scarce—about 183,000 
black “boys” are employed—and tends to be more diffi- 
cult to get, even with government aid. The burden for 
industrial compensation is heavy, now being a total of 
about £5,808,000 per year. It is obvious that if those 
responsible for the increasing burden of government 
were thinkers they would have more regard than they 
appear to have for an industry that last year spent 
£27,500,000 for salaries, wages, and supplies. The gov- 
ernment should consider the economic rather than the 
political aspect of matters affecting the mining industry, 
as the retiring president of the Transvaal Chamber of 
Mines recently said. But this is seemingly a great deal 
to ask of the government. 


Katanga’s Labor Problem 


URING THE FIRST SIX MONTHS OF 1926 
ID copper production by the Union Miniére in the 

Kongo was at the rate of 170,000 tons per year. 
In 1925 actual production totaled 198,500 tons. The 
rainy season, during which operations are conducted 
under extreme difficulties and production is unavoid- 
ably curtailed, extends from Oct. 1 to April 1, so that 
the 15 per cent decline in the rate of output must be ac- 
counted for by some reason other than seasonal trouble. 

The principal cause is shortage of native labor. This 
was forecast in the annual report, just distributed, in 
which appears the following statement: “The prospects 
for 1926 are far from encouraging, and it is to be 
feared that necessity of maintaining the working opera- 
tions at all costs may have a detrimental effect on the 
progress of our new construction work.” 

The gravity of the situation is indicated by the fact 
that “working operations” have not been “maintained.” 
That construction has been seriously delayed is certain. 
Incidentally, new reduction works now in course of erec- 
tion include a reverberatory furnace plant to produce 
30,000 to 40,000 tons of copper annually, a leaching and 
electrolytic plant to produce 30,000 tons, additional 
hydro-electric power units to produce 20,000 kw., a 
flotation plant, and various other auxiliary units. The 
reverberatories it is hoped will go into commission next 
year, and the leaching plant in 1928. 

_ Although there are 1,500 Europeans on the company’s 
staff in Africa, they are engaged principally in con- 
struction activities, and even there the actual manual 
labor is performed by natives of the country. A doc- 
trine that never has been disproved is that in any large 
industrial undertaking the “common” labor must be 
done by workers indigenous to the locality in which the 
enterprise is situated: The difficulties attendant upon 
recruiting and maintaining a working force of 15,000 
or 20,000 men in a semi-barbaric region where the in- 
habitants never have done organized work of any kind 
scarcely can be imagined by one who has not faced 
such a problem. For a time it is possible to carry on 
with men who are induced to work for short terms, but 
the supply of such men within a reasonable radius 
gradually will be exhausted unless conditions are made 
such that a reasonable proportion of them become 
steady workers. The ultimate solution may be coloniza- 
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tion: that is, the men and their families must settle 
down and make homes in the vicinity of the mines and 
smelters. 

Moreover, when large numbers of men are engaged in 
industrial operations, provision must be made for rais- 
ing the food crops that are necessary for feeding a 
concentrated population. Agricultural activities require 
additional workers; and they must be taught to raise 
crops, a task that is doubly hard if heretofore they have 
never done any systematic planting. All this takes 
time; the process is slow and tedious, as the officials of 
the Union Miniére doubtless are discovering. 

Much has been said of the low wages in the African 
copper country; but the scale of wage is less important 
if the desired number of men simply cannot be had. 
That is the situation today in the Kongo. Even if the 
workers could be obtained at current wages it is doubt- 
ful if the labor cost per unit of work done would be low. 
No definite basis for an estimate exists, but it is likely 
that one average American worker as a net asset is 
worth at least ten of the kind of natives that are em- 
ployed in the Katanga country. Probably they will 
become less inefficient—less ignorant; but as they do 
they will learn to obtain higher wages. 

One of the important obstacles to rapid expansion of 
the Belgian Kongo copper operations is the long railway 
haul for inbound machinery and supplies and outbound 
copper. But assume for the sake of argument that 
the mines were only a hundred miles from the seacoast 
end good ports; assume that the element of transporta- 
tion were eliminated and that the labor situation was 
the only differing factor; where would be the better 
place to exploit the astonishingly large and rich deposits 
of the Union Miniére—in the Kongo, where wages are 
50c. a day, or in Montana, where they are $5? In which 
place could copper be produced more cheaply? 
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Increase of Local Taxes 


S A COMMENTARY on the rapid increase of local 
A taxation it is of interest to note that the total 
bonded indebtedness of California has now 
reached the astounding figure of $609,549,227, as of 
June 30, 1926. During the last fiscal year the bonded 
indebtedness of that state increased $76,349,976, which 
represents an increase of 549 per cent over the total 
bonds issued in 1911. The bonded debt, according to 
the State Controller, represents 10.5 per cent of the 
total assessed value of non-operative property. 

The debt of municipalities increased at a somewhat 
slower rate than that of counties. Since 1911 assessed 
value of non-operative property increased only 160 per 
cent. The per-capita bonded indebtedness increased 
from 1912 to 1926, 290 per cent. Bonded indebtedness 
is increasing at an accelerated rate, for the average 
increase for the last four years approximates $46,000,- 
000 per year. 

‘Public utilities in California are subject to a state 
tax of 10 per cent on gross receipts and are therefore 
not subject to increases in taxation. Bonds are tax 
exempt. It is therefore evident that private property 
and private industries must carry the principal load of 
local taxation. Mining is one of the industries, and 
especially gold mining, that is hard hit by the increas- 
ing tax rates and their complement, increasing assess- 
ment valuations. Increasing bonded indebtedness is 
resulting in a spiraling upward which is adversely 
affecting private ownership and enterprise. California 
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is not the only state which is mortgaging its future. 
It is a prevalent disease. A reversal of public policy is 


critically needed; else private industry will be seriously 
curtailed. 
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Automotive Transportation and Mining 


UTOMOBILES were absorbed into the mining 
A industry without a great deal of sales resistance. 
The engineer and miner were quick to see the 
advantages of quick transportation, and many mines 
now maintain a number of machines, and garages and 
garage service are accepted as essential facilities. Ore 
transportation over roads required a longer period of 
development and presents a great variety of mechanical 
appliances ranging from the steam traction engine, with 
its train of ore wagons, up to the modern six-wheel 
truck. Caterpillars were used upon soft road surfaces, 
but as soon as improved roads became available the auto 
truck supplanted this useful appliance. Nevertheless, 
the caterpillar in its modern form is used for trans- 
portation where winter snows are deep or roads are 
poor, and is a useful adjunct for general service about 
a mine plant. At one important smelting plant trac- 
tors of a well-known make are used for hauling charge 
cars from bins to charging pits where formerly hand- 
operated “buggies” were used. At another mine auto 
trucks are in use in open-pit work. Widespread use of 
the auto trucks has been made in the petroleum indus- 
try, the expansion of which would have been slowed 
down without this useful adjunct. 

The improvement in design and construction of all 
automotive vehicles and the wide variety offered by 
manufacturers of these appliances is such that distance 
is no longer a critical obstacle to mining operations. 
Mechanical road-building machinery has made possible 
the economical construction of roads. Fleets of auto 
trucks are available for contract work in many localities 
or they can be readily moved to points where needed. 

Miners have their own automobiles with which to 
go to and from their work. Superintendents and engi- 
neers where several mines are operated under one com- 
pany make their rounds in automobiles. Prospectors 
and mining men generally utilize this convenient vehicle. 
Mine supplies are distributed or hauled to isolated 
prospects by auto. 

The mining field offers a small though attractive mar- 
ket to the automotive industry. It is worth studying 
with the objective in view of more particularly meeting 
the requirements of the miner and providing sufficient 
modification of existing standards to meet his needs. 

contiigidensiiiaiapacaks 


A Diamond Rush 
T= SPORTING INSTINCT of the Englishman 


leads him to stage a foot race whenever govern- 

ment land is to be opened for prospecting and 
mining purposes. In June the most recent diamond 
“rush” was held at Elandsputte, in the Transvaal, under 
government auspices. Ten thousand runners started 
from a line one and a half miles long when the signal 
was given by dropping the Union Jack mounted on a 
bamboo pole. As a preliminary a proclamation was 
read by the Mining Commissioner. Then the fun began. 
Fees for permits netted the government £1,750. 
pily there were claims for all. 
diamonds, too. 
their sport. 


Hap- 
Perhaps there will be 
If not, the losers will at least have had 








204 





ENGINEERING AND MINING JOURNAL 


but has been a resident of the Pacific Coast 
since 1869. 
be a member of the mining fraternity, he entered the 
University of California in 1871, graduating in four 
years, the first graduate of the College of Chemistry 


Hoss LANG was born in Maine in 1854, 


Having set out from his youth to 


of that institution. The mining course not then 
having been organized, he gave attention principally 
to chemical studies, under the tutelage of Professor 
Rising, finding the laboratory and other facilities 
most excellent. To supplement these studies he 
then entered the offices of San Francisco assayers, 
notably that of Thomas Price, a well-known old- 
time assayer, and afterward sought engagements 
in various mining camps, serving as assayer and 
surveyor, and learning various arts in connection 
with mining and smelting, to the latter of which he 
became thoroughly wedded. 

During these early years the Comstock was boom- 
ing, the Panamint region was attracting attention, 
Bodie had begun to look up, and Eureka was turn- 
ing out a great quantity of lead-silver bars. Experi- 
ence was easy to come by, but the technical man, 
especially if young, was apt to be looked upon 
askance by the average kind of mining magnate, 
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Metallurgists 
of Note 


Herbert 
Lang 


more accustomed to take the advice 
and pay for the services of the min- 
ing experts of the day who were sup- 
posed to be “good judges of a mine,” 
which was as far as their attainments 
went. No stupendous salaries were 
in sight, but a youngster could always 
get a job at wheeling slag pots or 
feeding the battery, which, by the 
way, is a good part of any man’s min- 
ing education. 

Lang eventually obtained some 
prestige and set up as a full-fledged 
mining engineer, opening an office at 
first in Portland, Ore., the first mining 
office in the Northwest. Here he 
practiced his trade, making assays, 
examining and surveying mines, and 
building an occasional metallurgical 
works, until at last he became manager 
and part owner of a small smelter in 
Idaho, working on silver-copper ores 
and shipping matte. At this time 
some low whisperings about the 

pyritic process began to be heard, and Lang took 
hold of the matter and found that there was some- 
thing in it. Among other things he first demon- 
strated that copper matte could be concentrated by 
fusing it with siliceous ores, in a blast furnace, 
which he inferred from the behavior of the raw 
sulphides. He became a persistent advocate of this 
form of smelting, and has written much on the sub- 
ject, publishing also two books, “Matte Smelting” 
and “Introduction to Metallurgy.” He also invented 
various improvements in smelting apparatus and 
methods. 

Lang’s chief interests now lie in devising methods 
for the recovery and utilization of waste products 
of smelters, such as the conservation of the heat of 
molten slags, the conversion of slag into mineral 
wool and paint stock, and its formation into build- 
ing material. The details of much of his work have 
been published in the technical press, especially in 
the columns of the Engineering and Mining Jour- 
nal-Press, the Chemical & Metallurgical Journal, 
and other publications. He lives now in Berkeley, 
Calif., within sight and sound of his old Alma 
Mater. He married, in 1884, Miss S. A. Simmons, 
a descendant of an old Cornish mining family. 
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Half a Century of Mining in the Black Hills 


The Story of the Homestake Mine; Discovered in 1876; Company Organized in 1877: 
Total Production, $199,561,748; Dividends, $48,826,924 


By Francis Church Lincoln 


Professor of Mining, South Dakota State School of Mines, 
Rapid City, South Dakota 


OMESTAKE 
mine, at Lead, 
in the White- 


wood mining district of 
the northern’ Black 
Hills of South Dakota, 
will celebrate the fif- 
tieth anniversary of its 
discovery on Aug. 6 
and 7, 1926. The 
Homestake lode claim 
was located on April 9, 
1876, and the Home- 
stake Mining Co. in- 
corporated Nov. 5, 
1877. The company 
grew rapidly, and the 
Homestake mine soon 
came to occupy 4 prom- 
inent position among the world’s great mines. At the 
time of its incorporation, the Homestake Mining Co. 
owned only two claims, having an aggregate area of 
about fourteen acres, whereas today it owns 577 pat- 
ented mining claims and fractions aggregating 3,563 
acres. The Homestake claim made its first production 
during the winter of 1876-1877, when $5,000 in bullion 
was extracted from a small tonnage of picked ore 
amalgamated in a crude arrastre. In 1925 the bullion 
yield of the Homestake Mining Co. was $5,999,073 from 
1,589,701 tons of low-grade ore treated in four stamp 
mills, one ball mill, and three cyanide plants. Up to 
Jan. 1, 1926, the Homestake Mining Co. had disbursed 
in dividends $48,826,924, or more than $1,000,000 for 
each year of its existence. It is the greatest gold pro- 
aucer in the United States. Although its annual gold 
production is exceeded by mines in Ontario and the 
Transvaal, yet when due consideration is paid to length 
of life, persistence in production of low-grade ore, total 
tonnage mined, total value of bullion recovered, and the 
amount and regularity of dividends, the Homestake 
mine stands forth as the premier gold mine of the world. 


GOLD DISCOVERED FIFTY-TWo YEARS AGO 


. C. Lincoln 


Gold was first discovered in the Black Hills fifty-two 
years ago. Some believe that gold occurrences were 
known many years earlier by the Sioux Indians, by the 
Jesuit priest, Father De Smet, and perhaps by other 
white men. It is even held that some gold may have 
been won by white miners prior to this time, as certain 
evidence suggests; but if such were the case these early 
miners must have been killed by the Indians. 

The Black Hills lay within the Sioux Indian Reserva- 
tion, closed to the whites by the Sioux Treaty of 1868. 
When the federal government permitted the Northern 
Pacific Railroad to be surveyed across this reservation 
in 1871-1873, the wrath of the Indians was aroused. 
Fearing serious trouble, General George A. Custer was 
directed to make a military reconnaissance of the Black 


Hills in 1874. Custer’s expedition was accompanied by 
two prospectors, William T. McKay and Horatio N. 
Ross, who discovered placer gold on French Creek, in 
the southern Black Hills, near the site of the present 
town of Custer, late in July, 1874. 

News of the discovery of gold in the Black Hills 
spread rapidly, and a stampede was soon in progress 
toward the new El] Dorado. Strict orders were issued 
from army headquarters to permit no whites to enter 
the Hills, but several parties of prospectors evaded both 
soldiers and Indians and made their way into the for- 
bidden land. The largest of these early groups of 
Argonauts was the Gordon party of twenty-six men, a 
woman and a boy, which reached French Creek in De- 
cember, 1874, built a stockade there for protection 
against the Indians, and succeeded in extracting 70 oz. 
of gold valued at $20 an ounce before being removed by 
the military in April, 1875. 

Some doubt existed in Washington as to whether 
there were paying quantities of gold in the Black Hills, 
so in May, 1875, the geologists W. P. Jenney and Henry 
Newton were sent into the region under strong military 
escort to make a more thorough investigation. The 
Jenney-Newton expedition found gold in numerous 
localities, but did not penetrate as far to the northward 
as the Homestake lode. President Grant directed the 
appointment of a commission to meet the Sioux In- 
dians and negotiate a treaty ceding the Black Hills to 
the government, but the efforts of this commission were 
unsuccessful. On June 25, 1876, General Custer and 
his command were massacred on the Little Big Horn, 
this tragedy being the indirect result of the discovery 
of gold by Custer’s Black Hills expedition. Not until 
Sept. 26, 1876, was a treaty signed by the Sioux re- 
linquishing their claims to the Black Hills. 

Meanwhile, prospectors had continued to make their 
way into the Hills, and finding the placers in the 
vicinity of Custer to be of low value and limited extent, 
gradually worked their way to the northward until they 
discovered the rich placers of Deadwood Gulch, where 
the Homestake property now lies. The first placer claim 
on Deadwood Gulch was located on Nov. 17, 1875, by 
Bryant, Coder, and Cudney. When news of this rich 
strike reached the southern Hills, there ensued an exodus 
of miners, which left that region deserted. 

The first gold quartz found in the northern Hills was 
the piece picked up by the Bryant party on what is now 
the Erin claim of the Homestake Mining Co. on the day 
before the discovery claim on Deadwood Gulch was 
located.’ The first lode claims to be located in the Black 
Hills were the Giant and the Old Abe, which were taken 
up by J. B. Pearson on Dec. 11, 1875, and now form part 
of the Homestake holding.* The Whitewood mining dis- 
trict was organized in February, 1876. 


1Anonymous : “Some Black Hills History.” Engineering and 
Mining Journal, Vol. 58, 1894, p. 581. a 
Triana, Cc. C.. “The Mineral Wealth of the Black Hills. South 
Dakota School of Mines, Bull. 6, 1902; South Dakota Geological 


Survey, Bull. 3, 1902. 
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Upper (left)—Moses Manuel, discoverer of Homestake Lode claim. Upper (right)—Samuel McMaster. Lower 


(left)—T. J. Grier. 


Among the many attracted to the Black Hills by news- 
paper accounts of the discovery of gold by the Custer 
expedition was Moses Manuel, a seasoned prospector 
who had just returned from Alaska. He brought with 
him his brother, Fred, and while making their way from 
the southern to the northern Hills the Manuels became 
associated with another prospector named Hank Harney. 
About the first of April, 1876, this party found some 
rich float on Gold Run Gulch, south of Deadwood Gulch, 
at about the center of the present Homestake property. 
The snow was deep, and they were unable to find the 
lode at that time, but Moses Manuel returned to the 
locality every day for about a week, and his persever- 
ance was finally rewarded by finding quartz in place 


Lower (right)—Richard Blackstone. 
the first, second, third, and fourth superintendents 


Center 





Bruce C. Yates. These are, respectively, 


beneath the water in a draw which crossed the lode. 
This quartz proved very rich. On the following day, 
April 9, 1876, Moses Manuel persuaded Hank Harney 
to accompany him to the scene of the strike, where the 
two located the Homestake lode claim. They sunk their 
discovery shaft at the side of the draw. The first piece 
of quartz removed was the richest that ever came from 
the mine.” 


GROWTH OF THE PROPERTY HOLDINGS 


In the fall of 1877, George Hearst bought the Home- 
stake claim for the Homestake Mining Co., paying 


%Yates, B. C.: “The Homestake Mine.” Black Hills Engineer, 
Vol. 14, 1926, pp. 131-41. 
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Ox team freighters en route from end of railroad to the Black Hills in the early days 


$70,000 for it. The adjoining claim on the west, the 
Golden Star, was purchased at the same time. These 
were both narrow claims, the Golden Star having a 
width of 300 ft. and the Homestake only 150 ft. instead 
of the 600 ft. allowed a full lode claim. Moreover, since 
some of the owners did not wish to sell their interests, 
a compromise was effected whereby they received a strip 
150 ft. in width taken from the northern ends of the 
Homestake and Golden Star and called the Segregated 
Homestake. Thus at the time of its incorporation the 
Homestake company owned only two narrow fractional 
claims having an area of fourteen acres, or about two- 
thirds of one full lode claim. 

The Homestake Mining Co. was incorporated under 
the laws of California on Nov. 5, 1877, with a capital 
stock of $10,000,000 divided into 100,000 shares of $100 
each. The principal owners were J. B. Haggin, Lloyd 
Tevis, and George Hearst. Within two years, the com- 
pany had added to its holdings the larger part of the 
Nettie claim and the western portion of the Gold Run. 
Meanwhile, Haggin and Tevis, under the advice of 
Hearst, secured control by purchase and consolidation 
of four other groups of claims in the Homestake belt 
and formed them into separate companies. Thus were 
incorporated the Golden Terra Mining Co. on Jan. 24, 
1878, the Giant and Old Abe Mining Co. on Sept. 25, 
1878, and the Deadwood Mining Co. and the Highland 
Mining Co., both on Oct. 4, 1878. The Highland Mining 
Co. purchased the Segregated Homestake claim in 1879; 
and when disputed ground between the Highland and 
Golden Terra was awarded to the Gopher Mining Co. 
after a hard-fought legal battle, this property was pur- 
chased and divided between the Highland and the Golden 
Terra. The only other important mines in the Home- 
stake area at that time were those belonging to the 
Father De Smet Mining Co. and the Caledonia Mining 
Co. The Clara Mining Co. consolidated with the Cale- 
donia Mining Co. in 1879. 

The Deadwood and Golden Terra companies were con- 
solidated in 1880 to form the Deadwood-Terra Mining 
Co., which afterward took over the property of the 
Father De Smet Mining Co. By 1883, the Homestake 
company had increased its capital stock to $12,500,000 
and taken over the Giant and Old Abe mine. The Cale- 
donia and Pierce mines were purchased by the Home- 
stake company in 1891. In 1899, the capital stock of 
the Homestake was increased to $21,000,000 to enable 
it to absorb the Highland Mining Co., the Black Hills 
Canal & Water Co., and the Black Hills & Fort Pierre 
Railway. A further increase in capitalization occurred 
in 1902, when 8,400 new shares were sold, bringing the 
capital stock up to $21,840,000. In this same year the 


Black Hills & Fort Pierre Railway was sold to the 
Chicago, Burlington & Quincy Railroad, and the Dead- 
wood-Terra Mining Co. was purchased. This completed 
the consolidation of the big mines on the Homestake belt 
and brought the Homestake holdings up to some 350 
locations, with a total area of 2,624 acres. 


LEAD, ITS LOCATION AND TRANSPORTATION PROBLEM 


Lead is situated in the north-central Black Hills of 
South Dakota at an altitude of one mile above sea level. 
It is on Gold Run Creek, a tributary of Whitewood 
Creek, which runs into Deadwood Creek at Deadwood, 
four miles to the northeast and a thousand feet lower. 
The Homestake lode passes through the town of Lead; 
and, indeed, mining operations have resulted in sub- 
sidence which has made it necessary to abandon some of 
the town’s structures. Deadwood was formerly the larg- 
est town, but as the Homestake interests grew and other 
mining interests in the northern Hills declined, Lead 
outstripped its neighbor and in 1920 had a population 
of 5,013, while Deadwood’s inhabitants numbered 2,403. 

In 1876 the famous pony express riders began to carry 
the Deadwood mail; and the following year regular 
stage-coach service to Deadwood was established. One 
line of stages ran to Sidney, on the Union Pacific Rail- 
road, 270 miles distant; and other to Bismarck, on the 
Northern Pacific Railroad, 230 miles away. The trip 
to Deadwood by stage over either of these lines con- 
sumed about fifty hours. 

Freight followed the same routes. Heavy freight was 
drawn by long strings of oxen locally called “bull 
teams.” It was by this primitive but sure method that 
the Homestake eighty-stamp mill was hauled from Sid- 
ney to the mine. The five-ton steam locomotives, the 
great steam hoists, and all the other heavy mining ma- 
chinery used upon the Homestake in the early days was 
hauled into camp by bull teams, which continued to 
operate over hauls of ever decreasing length with the 
building of the railroads. Since 1891, with two com- 
peting trunk lines at its service, the transportation prob- 
lems of the Homestake mine have been comparatively 
simple. 

The Homestake company has added materially to its 
holdings in the Whitewood mining district since 1902, 
buying the Columbus and Hidden Fortune properties in 
1912, and the Oro Hondo mine in 1925. On March 25, 
1913, its capital was increased to $25,116,000 by pay- 
ment of a 15 per cent stock dividend. The company now 
owns 577 patented mining claims, aggregating 3,563 
acres, besides timber and coal lands. 

The production of the Homestake company and the 
companies now consolidated with it to Jan. 1, 1926, was 
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$199,561,784,’ or three-quarters the production of the 
entire State of South Dakota. During the World War, 
the Homestake mine was also an important producer of 
tungsten ore, its net sales of wolframite amounting to 
$630,434. It is now producing tungsten concentrate. 

The first and only assessment made by the Homestake 
company was for $200,000, levied in July, 1878, to pay 
for the original eighty-stamp mill. 

Monthly dividends were paid continuously from Jan- 
uary, 1879, to May, 1907, when they were suspended on 
account of a disastrous mine fire. They were resumed 
on Jan. 25, 1908; and have continued, with temporary 
suspensions in 1909-1910 due to labor troubles and in 
1919-1921 due to war conditions and a second serious 
mine fire, down to the present day. Up to Jan. 1, 1926, 
the sum of $48,826,924 had been paid out in dividends, 
which is 194 per cent of the present capital and is at 
an average rate of more than $1,000,000 a year since its 
incorporation Nov. 5, 1877. 


GEOLOGY OF THE BLACK HILLS 


The Black Hills uplift is a large irregular dome- 
shaped anticline. The hills carved from this anticline 
have a central nucleus of Pre-Cambrian rocks consisting 
of metamorphosed sediments, amphibolites, and granites. 
This mass of ancient rocks is surrounded by a wide 
border of later sedimentaries which dip outward and 
range in age from Upper Cambrian at the crystalline 
core to Upper Cretaceous on the outer fringe of the 
Hills. In the northern part of the Hills, both Pre- 
Cambrian and later rocks have been invaded by acid 
intrusions of Tertiary age. 

The Homestake ore deposit is near the northern end 
of the Pre-Cambrian core of the Black Hills. It lies 
wholly within the metamorphosed Pre-Cambrian sedi- 
ments (no amphibolites or granites occurring in the 
mine), at a point where these ancient rocks have been 
cut by several Tertiary rhyolite dikes and a single 
phonolite dike, and where the sedimentary cover has 
been almost completely removed by erosion. 

Professor Henry Newton, of the Jenney-Newton ex- 
pedition of 1875, divided the Pre-Cambrian of the Black 
Hills into a younger series of slates with strong litho- 
logical resemblance to the Huronian, and an older series 
of schists... These two series were generally accepted by 
geologists until Van Hise visited the area in 1890 and 
advanced the opinion that no basis for such a division 





‘Black Hills Engineer, Vol. 14, 1926, p. 143. 


Report on the Geology and Resources of the Black Hills of 
Dakota.” U. S. Geographic and Geological Survey of the Rocky 
Mountain Region, Washington, 1880. 
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existed and that the entire Black Hills Pre-Cambrian 
might be classed as Huronian.* Van Hise’s conclusions 
have been confirmed by later investigators, although 
recently called into question by Wright and Hosted, 
geologists of the Homestake company, who consider 
these rocks as of Keewatin age." 

Geological investigations were not encouraged in the 
early days of the Homestake, and the true character of 
this huge ore deposit remained unknown for a long time. 
Surface observations led Van Hise to suggest that the 
ore might fill a synclinal saddle pitching to the south- 
east. Emmons, Irving, and Jaggar, of the U. S. Geo- 
logical Survey, were the first geologists to undertake a 
systematic examination of the deposit, but the Home- 
stake management did not permit them to conclude their 
investigation. Their work was performed in 1899, but 
was not published until 1904. They found the Home- 
stake orebody to consist of a series of broad lenticular 
masses occupying a wide band in the schist with the 
strike approximately following the schistosity and form- 
ing as a long zone pitching to the southeast.® To 
Sidney Paige, who made a reconnaissance of the Home- 
stake mine in 1912, credit is due for the correct inter- 
pretation of this structure. Paige showed that the form 
of the Homestake ore deposit was that of a folded sedi- 
mentary series.’ 

In 1920 Sidney Paige again visited the Homestake 
and spent six weeks with J. O. Hosted and L. B. Wright 
working out the main features of the folding. Subse- 
quently, Wright and Hosted spent two years in the 
detailed mapping of twenty-five square miles of surface 
and sixty-six miles of underground workings.” As a 
result of this work it is known that the Homestake ore 
deposit was formed by the replacement of an intensely 
folded and compressed bed of Pre-Cambrian dolomitic 
limestone. Its major structural features are the great 
Homestake anticlinorium on the east, followed to the 
westward by the great Lead synclinorium, with axes 
pitching about 45 deg. southeasterly. Upon these major 
features are superimposed many minor synclines and 
anticlines. 





®Van Hise, C. R., and Leith, C. K.: ‘“Pre-Cambrian Geology 
cf North America.” Bull. 360, U. S. Geological Survey, 1909. 
THosted, J. O., and Wright, L. B.: “Geology of the Home- 
stake Orebodies and the Lead Area of South Dakota,” Engineering 
and Mining Journal-Press, Vol. 115, 1923, pp. 793-99, 836-43. 
*“HWconomic Resources of the Northern Black Hills.’’ Profes- 
sional Paper No. 26, U. S. Geological Survey, 1904. 
**Pre-Cambrian Structure of the Northern Black Hills, South 
Dakota, and Its Bearing on the Origin of the Homestake Orebody.” 


Bull. 24, Geological Society of America, 1913, pp. 293-300. 

w'“Geological Methods of the Homestake Mining Co., Lead, South 
Dakota.” Engineering and Mining Journal, Vol. 112, 1921, pp. 
886-89. 





Left—Lead in 1876. Right—Lead, the city, in 1926 
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The Homestake ore-bearing formation, originally a 
dolomitic bed with a thickness of 40 to 60 ft., has been 
drawn out thin along the limbs of the folds and in places 
pinched out completely. At the crests and troughs it 
has been compressed and thickened; and in some in- 
stances by folding upon itself and repetition it has a 
thickness up to 400 ft. This complex structure has 
been further complicated by the injection of an Eocene 
rhyolite dike, which, following up the steeply dipping 
schistosity, breaks through the folds at the crest of 
the Homestake anticlinorium. There is also an intru- 
sion of a later phonolite-porphyry dike which cuts 
across the Homestake formation and rhyolite dike with 
a comparatively flat dip.” 

The Homestake formation varies in composition 
from a dolomitic to a cummingtonite schist. In the 
calcareous portions, carbonates in varying proportions 
occur as calcite, dolomite, ankerite, and siderite. In one 
instance I noted magnesite.” A small amount of cum- 
mingtonite is present in the dolomitic phase, which in 
the cummingtonite phase may increase to nearly 100 
per cent. Cummingtonite is a light-brown hornblende 
occurring in fibrous and radiating masses, which was 
described by Emmons, Irving, and Jaggar as tremolite, 
but was shown by the chemical analyses of Sharwood 
and the optical determination of Prof. G. D. Louder- 
back, of the University of California, to be the iron- 
magnesium amphibole, cummingtonite. 

The principal metallic minerals in the Homestake lode 
are arsenopyrite, pyrrhotite, and pyrite, which together 
constitute from 3 to 10 per cent of the ore. Magnetite, 
hematite, and black oxides of manganese occur less fre- 
quently and have been described by W. J. Sharwood, 
chief chemist of the Homestake company, who has also 
noted the occurrence of the secondary copper minerals 
and a unique specimen in which bismuth, telluride, and 
galena are associated with native gold, fluorite, and cal- 
cite in the lining of a vug.” Hosted and Wright have 
added to this list rare occurrences of chalcopyrite and 
proustite in the ore, and have found psilomelane, pyro- 
lusite, and wolframite in the rhyolite dike. 

Native gold occurs in the Homestake lode to the av- 
erage extent of nearly one-fifth of an ounce to the ton. 
It is irregularly distributed through the orebodies, and 
is commonly in such a fine state of division as to be 
invisible to the naked eye. Occasional large leaves and 
rarer crystals and arborescent forms have been ob- 
served. The gold is always alloyed with silver; the 
coarser part, which is amalgamable and may be sep- 
arated from the ore by crushing and panning, has 
been shown by Sharwood to have a ratio of silver to 
gold of approximately 1:5. The finer portion removed 
by cyanidation has a ratio of 1:2.3. Though the gold is 
frequently associated with the sulphides in the ore, and 
particularly with the arsenopyrite, it also occurs in 
association with the non-metallic minerals and in parts 
of the lode free from sulphides. 

Emmons, Irving, and Jaggar believed that the gold 
was deposited at two distinct periods, Pre-Cambrian 
and Tertiary. They based this belief upon the fact 





“Hosted and Wright: loc. cit.; Paige, S.: “The Geology of 
the Homestake Mine,” Economic Geology, Vol. 18, 1923, pp. 205- 
237, and “Geology of the Region Around Lead, South Dakota, and 
Its Bearing on the Homestake Orebody.” Bell. 76s, UU. &. 
Geological Survey, 1924. 

"“Certain Natural Associations of Gold.” Economic Geology, 
Vol. 6, 1911, pp. 293-95. 

“Sharwood, W. J.: “Analyses of Some Rocks and Minerals 
from the Homestake Mine, Lead, South Dakota.” Economic 
Geology, Vol. 6, 1911, pp. 727-89. 
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that though the important orebodies seemed to be as- 
sociated with the Tertiary intrusives, what appeared to 
be placer gold occurred in the Cambrian conglomerate 
overlying the Homestake lode, which indicated that the 
lode must have contained gold in Pre-Cambrian time to 
have been eroded to form this fossil placer. This 





Mining operations on Deadwood Gulch, in 1876 


hypothesis was generally accepted until recently, wien 
Hosted and Wright presented their opinion that the 
Homestake gold is chiefly, if not wholly, of Tertiary 
age. They state that the so-called fossil placers are 
replacements formed in Tertiary time as other deposits 
in the district are known to have been formed; that all 
the other gold deposits in the northern Hills are of 
Tertiary age, and there is no reason to make the Home- 
stake an exception, and that the extent and regularity 
of decrease in gold values with increase of distance 
from Tertiary dikes clearly indicates that these dikes 
were the principal source, even if they were not the 
only source, of the gold. 

Paige holds to the earlier view, and though acknowl- 
edging that the “fossil placers’” may possibly have been 
produced entirely by replacement, advances some fur- 
ther facts supporting the hypothesis of two periods of 
mineralization. Pyrrhotite and magnetite, which are 
constituents of the Homestake ore, do not occur in the 
overlying deposits produced by replacement in Tertiary 
time. Pyrrhotite, pyrite, and gold in the Homestake 
ore have been deformed by crushing, which apparently 
took place in Pre-Cambrian time. Seventy per cent of 
the Homestake gold is amalgamable, whereas none of 
the gold in the overlying Cambrian dolomite is. The 
ratio of silver to gold is much lower in the amalgamable 
Homestake gold than in the Tertiary gold above. Paige 
suggests that since the proportion of silver to gold in 
the non-amalgamable Homestake gold is similar to that 
in the non-amalgamable Tertiary gold of the overlying 
orebodies, the 30 per cent of gold obtained by cyanida- 
tion of Homestake tailings may represent roughly the 
proportion of Tertiary gold in the Homestake lode. Dis- 
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cussion of the age of the Homestake gold is still under 
way.” 

After sinking the Homestake discovery shaft, Moses 
Manuel and Hank Harney ran an open cut, from which 
they sent picked ore first to an arrastre and later to 
stamp mills. When the Homestake company erected its 
eighty-stamp mill, in the summer of 1878, the tramway 
level of the mill was extended into the ore and open-cut 
mining began. The Deadwood mine was also worked 
by open cut. 

The Homestake next sunk the Star shaft on the in- 
cline of the lode and then put down a vertical shaft 
400 ft. north of the Star. The latter shaft disclosed 
ore 240 ft. wide on the 100 ft. level, and stoping was 
begun upon this body at once. A sill floor was ex- 
cavated and timbered by the square-set system, using 
8 in. by 8 in. square timbers set on 6-ft. centers. The 
floor was covered with 6-in. lagging and the ore blasted 
down upon it from the floor above, this procedure being 
repeated upward until the sill of the stope above was 
reached. The ground was so heavy that four relief 
posts were usually placed about the regular posts, and 
bulkheads of solid timber were also employed, but in 
spite of all precautions big slabs frequently fell from 
the back to the sill floor, carrying the timbers with 
them. 

FAILURE OF EARLY STOPES 


The Golden Terra, Highland, and Father De Smet 
mines were worked from the first by underground min- 
ing, and their great stopes all failed, as graphically de- 
scribed by Richard Blackstone, late superintendent of 
the Homestake company, who says: 

“It is notable that every one of these stopes caved clear 
down to the sill floor practically without warning. The 
Father De Smet groaned with its load, and in a night went 
down in a flat mass of timbers on the sills. The Golden 
Terra was open towards the gulch and fell with its load 
like a deadfall. In fact, the compressed air shot two men 
out through side drifts to their death. The big stopes in 
the Highland tramway fell with scarcely any warning, the 
miners barely having time to get into the side drifts for 
safety.” 

Shrinkage stoping on the Homestake lode was 
initiated by the Deadwood-Terra Mining Co. prior to 
its consolidation with the Homestake. The Deadwood- 
Terra orebody was from 30 to 50 ft. wide and had a 





Homestake plant at Lead 


dip of 75 deg. A level was opened by running a cross- 
cut from the shaft and cutting out a sill floor the entire 





“Wright, L. B.: “The Relation of Tertiary Rhyolites to Min- 
eralization in the Homestake Mine.” Black Hills Engineer, Vol. 
14, 1926, pp. 163-67. 


6“The Homestake Mine,” Pahasapa Quarterly. Vol. 5, 1916, 
pp. 16-30. 
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length and breadth of the ore. A drift in the footwall 
about 20 ft. from the orebody was connected with the 
stope by crosscuts every 40 ft. which formed shoveling 
holes through which the excess ore was removed as 
stoping progressed upward. On account of the greater 
width of its principal orebody, shrinkage stoping was 
not introduced in the Homestake mine till much later, 
and then in combination with square setting. 

Prior to 1900 there was no regular system of “stopes 
and pillars” in the Homestake mine, and it was cus- 
tomary to cut sill floors the full size of the ledge. In 
that year, W. S. O’Brien, then mine foreman, and B. C. 
Yates, then mine engineer, divided the ore on the 600-ft. 
level into stopes extending 60 ft. along the ledge and 
from wall to wall, alternating with pillars of the same 
size. The stopes were mined by square setting and 
filled with waste, after which crowns and pillars were 
square-set and waste-filled or caved. By 1903, the 
shrinkage system had been introduced for mining these 
60-ft. stopes. Shrinkage stoping was carried to within 
20 or 25 ft. of the level above. This stope was then 
drawn, the sill floor shoveled clean and a mat of timber 
spread upon it to prevent a run when coming up to 
the stope from below. Waste filling was run in through 
raises.” 

Though the Homestake mining system of today is 
similar to that of 1903, it has undergone a number of 
modifications. In 1903, the whole sill floor of each stope 
was timbered and three lines of track were laid length- 
wise of the stope and connected by cross tracks. Later, 
the amount of timber used on the sill floor was reduced 
by employing two tracks, one on each side of the stope, 
and timbering the trackways only. Then the tracks 
were placed in 8-ft. cuts beneath the pillars on each 
side of the stope, relieving the trackway timbers but 
somewhat weakening the pillars. A few years after this 
the width of the pillars was reduced from 60 ft. to 42 ft. 
Then the trackways at the side of the stopes were 
abandoned in favor of 7 x 7-ft. crosscuts driven through 
the center of each pillar from wall to wall and connected 
with the stopes on either side by means of shoveling 
drifts 30 ft. apart. This eliminated timbering from 
shrinkage stopes but weakened the pillars.” Next, 
shoveling platforms were introduced in the drifts to 
assist in loading cars. Up to 1917, no ore from the 
shrinkage stopes was drawn into cars from chutes, be- 
cause it broke into fragments of too great size to pass 
through chutes. In that year the practice of block- 
holing on top of the ore pile immediately after the ore 
had been shot down was initiated, and chutes were 
built, making it possible to draw off most of the ore 
directly into the cars. 

The broken ore on the sill floor is removed by shovel- 
ing. Until 1923, the sill floor was cleaned last—after 
the rest of the ore in the stope had been drawn. In 
that year the practice was introduced of cleaning the 
sill floor first. The sill floor is now cut out, the back 
arched in the form which a pile of ore would naturally 
assume when the chutes had drawn off all the ore that 
would run, and the sill floor cleaned. Chute lines are 
next constructed along timbered trackways on both sides 
of the stope next the pillars, a timber mat is placed on 
the floor of the stope between them, and the stope filled 


“Yates, B. C.: “Some Features of Mining Operations in the 
Homestake Mine, Lead, South Dakota.” Black Hills Mining 
Men’s Association, 1904. 

uTyvssowski, J.: ‘Stoping at Homestake Mine of South Dakota. 
Engineering and Mining Journal, Vol. 90, 1910, pp. 74-76. 
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with waste. Then shrinkage stoping proceeds upward, 
the excess ore being drawn down over the waste to 
the chutes, and with the completion of the stope all 
the remaining ore is withdrawn in this manner. Finally 
waste fill is run in upon the arch of waste originally 
placed at the bottom of the stope until the entire ex- 
cavation is filled.” 

In 1916, 65 per cent of the ore mined came from 
shrinkage stopes, 18 per cent from square-set stopes, 
and 17 per cent from glory holes. In that year a 
method of mining crushed ore through raises known as 
“draw holes” first came into prominence, although it 
had been employed to a slight extent for many years. 
From 1918 to date, draw-hole mining has been re- 
sponsible for half the production of the mine. The first 
draw holes were nine-post, four-compartment, timbered 
raises with a grizzly at the top upon which large 
boulders might be blockholed, and a chute at the bottom. 
One compartment served as a ladderway. No filling 
having been employed in the early days of mining, a 
great deal of caving took place above the 500-ft. level, 
the ore becoming so mixed with waste and timbers that 
it could not be profitably extracted by square setting. 
With draw holes brought up beside the caved section 
and broken through to it, mining the crushed material 
became very cheap. Waste and ore are sorted by the 
chute drawer, the ore going to the mill and the waste 
being used for filling. The more recent draw holes 
have been constructed by excavating two 6 x 6 ft. 
raises about 20 ft. apart and connecting them at the 
top. One of these is untimbered, with grizzly at top 
and chute at bottom; the other is timbered and divided 
into a ladderway and timber compartment. When the 
draw hole is completed, the caved area is opened up by 
breaking through on the side next the grizzly. 


DRILLING AND BLASTING 


In the early days of the Homestake, all drilling was 
done by hand. The work was very arduous on account 
of the hardness and toughness of the ore and country 
rock. The first air compressor was installed in 1894. 
It was an Ingersoll-Sargent duplex steam-driven 500-hp. 
compressor with a rated capacity of fifty drills oper- 
ated continuously, or seventy-five drills under ordinary 
working conditions. In 1901 a high-pressure air com- 
pressor for supplying air to compressed-air haulage 
motors was placed in operation. By 1904 there were, in 
addition to these two compressors, a 300-hp. duplex, a 
1,000 hp. two-stage compound Corliss, and two low- 
pressure compressors for cyanide mill use in operation. 
All these compressors were steam-driven, but in 1917 
the high-pressure haulage compressor was changed to 
electric drive. In 1919 three new electrically driven 
mine compressors were installed, a Nordberg 750-hp. 
with rope drive and two Ingersoll-Rand direct-con- 
nected, each of 800-hp. All the steam-driven com- 
pressors were discarded with the exception of a small 
high-pressure auxiliary haulage compressor. In 1924 a 
fourth electrically driven mine compressor was placed 
in service—a 1,080-hp. Ingersoll-Rand. The Homestake 
company now has in operation four compressors having 
a combined capacity of 16,268 cu.ft. of free air per 
minute, supplying air at 100-lb. pressure to rock drills 
and pneumatic machines. There are also a high-pres- 





1’Ross, A. J. M., and Wayland, R. G.: “Mining Methods at the 
Homestake.” Trans., A.1.M.F., Vol. 72, 1925 »» PP. 424-45; and “A 
Brief Outline of Homestake Mining Methods.” Black Hills Engi- 
neer, Vol. 14, 1926, pp. 145-156. 
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sure compressor, auxiliary, and reserve, and four low- 
pressure compressors supplying air to cyanide plants.” 

In 1904 the Homestake company had in use 244 
rock drills ranging in size from 23-in. drills for block- 
holing to 34-in. drills for heavy mining. The drills em- 
ployed in greatest number were the Ingersoll D-24 3-in. 
Two of these drills were in use in each of the large 
stopes, with one or two small drills for blockholing. 
Electric rock drills were tried in the mine several times, 
but did not prove satisfactory. Though they used less 
power per foot of hole than air drills, their rate of drill- 





Cyanide plant of the Trojan Mining Co., Trojan, S. D. 


ing was slower, making the labor cost exceed the sav- 
ing in power, and, besides, they were more expensive, 
heavier, and required more careful handling.” At pres- 
ent stoping is accomplished with 248 drifting ma- 
chines mounted on columns. For raising, both Inger- 
soll-Rand CCW-11 and Cleveland 44-SW stopers are 
employed, and blockholing is performed with Cleveland 
44-TW rotators. All drilling is done wet with 1-in. 
quarter-octagon hollow drill steel. The drill-sharpening 
shop employs twenty-five men and eleven drill-sharpen- 
ing machines, and prepares for use 3,000 drill steels 
daily. 

All blasting is done with 40 per cent gelatin dynamite 
in cartridges 14 in. in diameter. For stoping and block- 
holing triple tape fuse and No. 6 composition caps are 
used. The fuse is cut in 2- and 3-ft. lengths for ordinary 
blockholing, in 4-ft. lengths for blockholing in stopes, 
and in 6-ft. lengths for shooting in stopes. In drifts 
and shafts, electric firing is employed, No. 6 electric 
caps, delay caps, and fuse igniters being used. 


HAULAGE AND HOISTING 


Harney and the Manuels purchased an ox team, which 
they used to haul ore from the Homestake claim to 
their arrastre in the winter of 1876-77. When the 
Homestake company took over the property, ore from 
the open cut was for a short time hauled to the mill by 
horses. In 1879, however, tracks were laid and a 
five-ton Baldwin locomotive was purchased, which took 
care of the surface haulage. Two more of these small 
steam locomotives were bought, and steam haulage con- 
tinued in use till 1901, when a compressed-air system 
was installed. Each steam locomotive handled a net 
load of thirty tons; whereas the fourteen-ton com- 
pressed-air locomotive which replaced the steam locomo- 





WStaple, S. J., and Mackie, H. A.: “The Mechanical Department 
of the ar Mining Co.” Black Hills Engineer, Vol. 14, 
1926, pp. 202 

wWigger BR: “Development of the Homestake Electrica} 
System.” Gace Hills Engineer, Vol. 14, 1926, pp. 182-202, 
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tives hauls thirty-two 4-ton cars, or 128 tons net. Two 
74-ton compressed-air locomotives have been added to 
the surface haulage equipment. These locomotives are 
charged with air at 1,000-lb. pressure and operate on 
tracks of 22-in. gage. 

When the Homestake mine was first opened in depth 
by the Star and Vertical shafts, the ore was close to 
the shafts and was trammed by hand to the stations. 
Later, horses and mules were introduced. Compressed 
air proved so satisfactory for surface haulage that in 
1904 a 5-ton compressed-air locomotive was ordered for 





Top of underground crushing plant in Homestake mine 


underground use. The trial locomotive proving a suc- 
cess, in 1905 an Ingersoll-Rand high-pressure air com- 
pressor with a capacity of 1,800 cu.ft. of free air per 
minute was installed and compressed-air locomotives 
were purchased to replace the ninety horses and mules. 
At present the company has twenty 5-ton and ten 3-ton 
compressed-air locomotives in underground service. 
They are charged with air at 1,000-lb. pressure and 
run on tracks of 18-in. gage. The maximum load hauled 
by an underground locomotive is forty-five 1-ton cars. 

Three hoisting shafts are now in service, the Ellison, 
the B. & M. or Old Abe, and the Old Brig. Use of the Old 
Brig shaft will soon be discontinued. It is equipped 
with a geared electric hoist. A large amount of ore 
is now being hoisted through the B. & M. shaft, but this 
will probably have to be abandoned soon, as it is in 
ground which is likely to cave. The B. & M. No. 2 
shaft is being made ready to put into commission to 
take the place of the B. & M. Steam was formerly used 
for all hoisting, and is still employed at the B. & M. 
shaft. At the Ellison shaft steam is used for the man 
hoist only. The man hoists at both B. & M. and Ellison 
shafts were originally used for hoisting ore and were 
each equipped with two balanced double-decked cages 
and flat ropes. In each case, one of the cages has been 
replaced by a counterweight, and these old hoists are 
now employed for men and materials only. The B. & M. 
skip hoist is a Nordberg, compound, condensing, Cor- 
liss steam hoist operating two 6-ton skips in counter- 
balance from loading stations on the 800-, 1,100- and 
1,550-ft. levels to crusher bin at the surface. 

In 1921 an electric skip hoist and crushing system 
was put into operation at the Ellison shaft. It has two 
drums, each 10-ft. in diameter with 7-ft. 2-in. face, 
connected to shaft operated by a 1,400 hp. motor by 
friction clutches. This hoist with 7-ton skip, has a 
capacity of 4,000 tons in fifteen hours (two shifts) 
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from the 2,230-ft. loading pocket (the lowest pocket in 
the mine). Though the main use of this hoist is in 
raising ore, a skip-changing device has been installed at 
the bottom of the shaft, which makes it possible to 
change quickly from skips to double-decked cages, which 
greatly expedite the handling of men going on and off 
shift. Primary crushing to 43 in. is conducted under- 
ground at the Ellison shaft and secondary crushing to 
2 in. at the surface. On the 800-, 1,400-, and 2,000-ft. 
levels are located 36 x 48-in. jaw crushers driven by 
125-hp., 2,200-volt motors. Below each crusher is a 
1,500-ton ore bin and below that a skip loader operated 
by compressed air. 


PUMPING AND DRAINAGE 


A Cornish pump with a capacity of 275 gal. per min- 
ute was installed at the B. & M. shaft in 1879. Its 
engine was at the surface with a steam cylinder 26-in. 
in diameter and a piston with a 60-in. stroke. The 
pump rod was constructed of 12 x 12-in. timbers and 
extended from the surface to the 800-ft. level, its weight 
being counterbalanced by rocking counterweights. At- 
tached to this pump rod were single-acting vertical 
plunger pumps, which raised the water to the surface 
from the 800-ft. level in three stages. This Cornish 
pump was superseded in 1902 by a Riedler compound 
condensing steam pump of 550 gal. per minute capacity 
under 1,200-ft. head. This pump was installed on the 
1,100-ft. level near the Star shaft and raised water to 
the surface in a single lift. With occasional assistance 
from the Cornish pump, the Riedler pump handled all 
the water of the mine up to 1913, when electric pumps 
were installed and the old steam pumps dismantled. 

The electric pumps were three-stage centrifugal, 125 
hp., Jeanesville pumps each having a capacity of 1,000 
gal. per minute under 325-ft. head. They were in- 
stalled in pairs at the B. & M. shaft at 300-ft. vertical 
intervals from the 500- to the 1,400-ft. level. Water 
was formerly pumped from the 200-ft. level to the sur- 
face, but now runs from that level through an adit by 
gravity. The normal mine flow is only 400 gal. per 
minute, so one of each pair of pumps is held in reserve. 
Pumping from the lower levels is performed at the Elli- 
son shaft, where similar pumps are placed at the 2,300-, 
2,000-, and 1,700-ft. levels pumping the water to the 
1,400-ft. level, where it runs by gravity to the B. & M. 
pumps. 

VENTILATION 


During the early life of the mine, natural circula- 
tion of air was depended upon entirely to secure ven- 
tilation, and improvement in ventilation was only 
accomplished by making new connections between mine 
workings. Later, small motor-driven fans were placed 
in the mine and filled all needs up to recent years. A 
regular system of forced ventilation finally became 
necessary, and in 1923, a large ventilating fan was 
placed on the surface at the top of an inclined air 
shaft. This is a 300-hp. reversible electric fan with a 
capacity of 225,000 cu.ft. of air per minute against 
4}-in. water gage. It is run as an exhaust fan, and 
with two auxiliary 60,000-cu.ft. fans, one on the 1,400- 
ft. level of the B. & M. shaft and the other on the 
1,800-ft. level of the Ellison shaft, supplies the main 
workings with an abundance of fresh air. Small fans 
continue to be used when necessary for the ventilation 
of isolated parts of the mine. 
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The first mill to treat Homestake ore was the 
arrastre built by the Manuel brothers and Hank 
Harney on Whitewood Creek in 1876 and operated by 
water power. In 1877, Moses Manuel put up a ten- 
stamp mill, in which he treated ore from the Homestake 
claim. He also sent some ore from the claim to other 
small custom mills. These custom mills became numer- 
ous and did a thriving business on the basis of an 
$8-a-ton milling charge until driven out by the construc- 
tion of company mills. 

The first company mill to operate on Homestake ores 
was the mill erected by the Homestake No. 2 company 
and acquired by the Highland Mining Co. early in 1878. 
In 1880 the Highland 120-stamp mill was put in opera- 
tion, and the old mill abandoned. The Highland 120- 
stamp mill now constitutes part of the Homestake com- 
pany’s Amicus mill.” 

The next company mill to be placed in operation, and 
the first mill of the Homestake company, was the Home- 
stake 80-stamp mill, which began dropping its stamps 
on July 12, 1878. This was the mill for which the 
Homestake company made its first and only assessment. 
It was afterward increased in size to a 220-stamp mill, 
and continued in operation until 1922. By that time it 
had become undermined, so it was wrecked and replaced 
by the new South mill of 120 heavy stamps, which is 
the latest mill of the Homestake Mining Co. 

The Father De Smet 80-stamp mill was also erected 
in 1878; the Golden Star 120-stamp mill of the Home- 
stake company and the 60-stamp mills of the Deadwood 
and the Caledonia companies were built in 1879. In 
1880, besides the Highland 120-stamp mill already 
noted, the Golden Terra put up a 60-stamp mill. Thus 
in two years the number of stamps dropping in com- 
pany mills increased from 30 to 580. In 1891 the Dead- 
wood mill was abandoned and the Terra increased to 
160 stamps. In 1904, the Homestake company had 1,000 
stamps, divided among the various mills as follows: 
Amicus, 240; Homestake, 200; Golden Star, 200; Dead- 
wood-Terra, 160; Caledonia, 100; and Monroe or Father 
De Smet, 100. In 1913, the Homestake was operating 
1,020 stamps with a daily capacity of 4,284 tons. The 
Terraville 250-ton ball mill was put in operation in 1920. 

The crushing mills at present in operation on gold ore 
are the South mill with 120 heavy stamps, the Amicus 
240-stamp mill, the Pocahontas 160-stamp mill, and the 
Terraville ball mill, with an aggregate capacity of 4,500 
tons daily. There is also a light 5-stamp mill at work 
on tungsten ore. 

Changes in stamp-mill practice may be noted by com- 
paring the Homestake mill of 1878 with the South mill 
of today. Homestake stamps weighed 800 lb. each. 
South mill stamps weigh 1,550 lb. The Homestake mill 
crushed about two tons per stamp per day during its 
first year, which was regarded as good work. The 
South mill now crushes 1,800 tons per day, or 15 tons 
per stamp. Gold was caught on copper amalgamating 
plates both inside and outside the batteries in the 
Homestake mill, whereas in the South mill the plates 
are all outside and are silver plated. The ore is crushed 
to the proper size for the South mill stamps in and at 
the Ellison shaft, whereas the Homestake mill made this 
reduction with a Blake crusher placed below a grizzly 


“1Clark, A. J.: “A Review of Homestake Metallurgy.” Black 


Hills Engineer, Vol. 14, 1926, pp. 157-62. 
“Pyle, K. D.: ‘The Homestake Tungsten Mill.” Black Hills 
Engineer, Vol. 14, 1926, pp. 171-74. 
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at the top of the mill. Six rod mills assist the stamps 
in grinding the South mill ore for amalgamation, 
whereas the Homestake mill crushed with stamps only. 
Power for the Homestake came from steam raised by 
burning cordwood; the South mill is operated entirely 
by electricity, the greater part of which has a hydro- 
electric source. Tailings from the Homestake mill 
originally ran down the creek bed carrying away 30 per 
cent of the values in the ore, but tailings from the 
South mill are treated in cyanide plants, with a final 
loss of about 5 per cent. 

Attempts to save the values in the tailings by con- 
centration began in 1882, when a blanket house was 
erected and tables covered with Brussels carpet were 
installed. Blanket tables continued in use up to 1891, 
the concentrates made upon them accumulating and 
eventually being sold to the Deadwood & Delaware 
smelter and the Pluma chlorination works. Perfection 
bumping tables were next tried, but did not meet with 
success. Two millmen set up four Harz jigs below the 
Lead mills and began shipping concentrates on their 
own account, whereupon the Homestake company erected 
a jig house in 1895, installing twelve Harz jigs in it 
and later added Evans slime tables and a buddle. This 
concentrator shipped about 50 tons of concentrate a 
day assaying from $6 to $8 a ton and continued in 
operation until the erection of the first cyanide plant. 

Charles W. Merrill began to experiment with the 
treatment of the Homestake tailings by cyanidation in 
1898. In 1899, a 60-ton experimental plant was built to 
treat sands from the Amicus mill and was operated for 
two summers, demonstrating the feasibility of the 
method. A 1,300-ton sand plant began continuous op- 
eration in April, 1901; and a second sand plant with a 
capacity of 700 tons per day was placed in commission 
the following year. The combined amalgamation and 
cyanidation recovery was 88 per cent. Merrill con- 
tinued his experiments, and finally in 1906 a slime plant 
treating slimes trom both sand plants began to operate 
at Deadwood. A regrinding plant was built in 1908 
and enlarged in 1914, which brought the total recovery 
from the Homestake mills up to 94 per cent. 


MANAGEMENT AND MEN 


The managers of the Homestake mine have been 
chosen with care and have attained results fully justify- 
ing their selection. From the very first they have been 
confronted with the problem of mining and milling a 
low-grade ore with so slight a margin of profit that an 
error of judgment might easily lead to disaster. Care- 
ful consideration and preliminary testing have pre- 
ceded the introduction of all innovations, and relations 
between the management and the men have been kept 
upon the friendliest of terms, with the result that the 
operations of the company have met with remarkable 
success. The men who financed the Homestake gave 
their superintendents free hands, and their superin- 
tendents have made the property in some respects the 
greatest gold mine in the world. 

Samuel McMaster, who had mined in Australia and 
California, was placed in charge of the Homestake mine 
in 1877 and continued active until just before his death, 
which occurred in 1884. Then Thomas J. Grier, who 
had been bookkeeper and secretary under McMaster, 
was made superintendent and filled the position most 
ably till his death, thirty years later. He was suc- 
ceeded by Richard Blackstone, a competent engineer, 
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who served until the close of 1917. Blackstone was 
followed by another able engineer, Bruce C. Yates, the 
present superintendent, who had entered the employ of 
the company as a mine surveyor many years before. 

The number of men upon the Homestake payroll in- 
creased rapidly with the growth of the company, reach- 
ing a peak of 3,000 in 1906, after which it decreased to 
1,600 in 1918, at about which number it has remained 
to date. In 1891, two-thirds of the men employed did 
not even understand the English language. In 1924, 
three-quarters of the employees belonged to English- 
speaking races, the remaining quarter being Scandi- 
navian, Austrian, and Italian. Men were hired by the 
foremen and bosses up to 1904, when the Homestake 
Employment Department began operations, first hiring 
the mine labor and later all company employees.” 

In the early days of the mine, the usual shift was ten 
hours for miners and twelve hours for millmen. In 
1906, the Homestake company placed its entire force of 
more than 2,000 on the eight-hour basis, at the same 
wages previously paid for the longer twelve-hour day. 
The only labor controversy in which the Homestake 
management ever became involved occurred in the win- 
ter of 1909-1910, when the Western Federation of 
Miners attempted to unionize the camp. The mine shut 
down on Nov. 24, 1909, to avoid a strike; and reopened 
on Jan. 10, 1910, on a non-union basis. Within forty- 
five days after resuming operations the property was 
running at full capacity. As a result of conditions 
arising from the World War, the mine suffered from 
labor shortage from 1917 to 1921, although a volun- 
tary increase in wages of 10 to 16 per cent was made 


in 1917. By 1922, labor conditions had again become 
normal. 

“Irwin, E. F.: “Homestake Mine Example in Industrial Co-oper- 
ation.” Mining Congress Journal, Vol. 10, 1924, pp. 79-80. 
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The Homestake Medical Department was instituted 
in 1879, when the first hospital fund was collected. 
Since 1906 the hospital has been operated wholly as a 
company institution, furnishing hospital service free 
to employees and their families. The Homestake Aid 
Fund was established in 1910. At the outset, the men 
each contributed $1 a month and the company $1,000 a 
month, from which benefits were paid for both accident 
and sickness. When the South Dakota Workmen’s Com- 
pensation Law went into effect in 1917, making it 
obligatory upon the company to pay all compensations 
for accidents, the company ceased making payments into 
the fund and it is now used for the payment of sick 
benefits only. 

A safety engineer and assistant safety engineer are 
employed by the company. They collaborate with a 
central safety committee, which holds regular monthly 
meetings, and a workmen’s committee, which holds a 
joint meeting with the central committee every other 
month. The assistant safety engineer also gives first- 
aid and mine rescue training.” 

The Hearst Free Library was presented to the Home- 
stake employees by the late Phoebe A. Hearst in 1894, 
and moved to its present quarters in the Recreation 
Building in 1914. The Hearst Free Kindergarten, es- 
tablished in 1900, is now run in conjunction with the 
library. The Homestake Recreation Building was built 
under the direction of Superintendent Grier at a cost 
of $250,000 and opened on Aug. 31, 1914. It contains 
a swimming pool, gymnasium, rest room, bowling alleys, 
pool and billiard room, and a theater, in addition to 
the library. This building is free to employees and 
public alike and forms the recreation center of the town 
of Lead. 


“Brooks, C. A.: “Accident Prevention at the Homestake Mine.” 
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Flotation of Rand Pyritic Gold Ores—II 


Conditions Not Favorable to the Best Work in Full-Size Test Plant—Cascade Type of Machine 
a Success—Opportunities for Future Promising, Though High Extractions 
Are Now Obtained by Older Methods 


By H. Hardy Smith 


Metallurgical Engineer, Tokio, Japan 


application of flotation to Rand metallurgy by 

floating the pyrite in the sand, before cyanida- 
tion, as mentioned at the end of the previous article in 
the July 31, 1926, issue, the management of a well- 
known property on the Far East Rand was approached, 
as the layout of the mill there permitted a full-scale 
trial plant to be erected at a minimum of expense and 
without interfering with current operations. From the 
point of view of the most suitable sand on which to 
operate, the choice of this plant was ill-advised, because 
the ruling high standard of work left only a smail 
margin in which to attempt to increase the profits by 
improving the recovery. The flow sheet finally decided 
upon, after laboratory tests, is shown in Fig. 1. 

To bring the initial cost of the plant to a minimum 
it was resolved to dispense with a separate cyanidation 
unit for the flotation concentrates and to treat them, 
after regrinding in a special tube-mill circuit, along 
with the current slime from the mill. This scheme made 
it impossible to determine the actual extra extraction 
resulting from the use of flotation, but the reduction 
in gold content of the sand residue, which was the cru- 
cial point, could be ascertained, and if it proved to be 
satisfactory, means for obtaining maximum recovery of 
gold from the flotation concentrate were to be provided. 

Reference to Fig. 1 will make the scheme of treat- 
ment clear, and the type of flotation machine employed 
is shown in Fig. 2. The underflow from the de-sliming 
cones, amounting to 600 to 700 tons of sand per twenty- 
four hours, containing about 30 per cent moisture, was 
pulped with circuit water to bring the dilution to 1 : 1, 
and passed by underflow feed pipe into the bottom of 
the first of a series of two mixing boxes. Crude city 
gas tar at the rate of about 1 lb. per ton was added 
at the feed intake and was thoroughly incorporated with 
the pulp in its passage through the mixers. These 
required about 10 hp. each with the 24-in. impellers 
running at a peripheral speed of 1,250 ft. per minute. 
The underflow feed arrangement shown in Fig. 2 was 
designed by me to avoid sinking the whole of the plant, 
including the Dorr thickener and tube mill, an extra 
4 ft. below ground level. It worked quite satisfactorily 
and kept the feed launder clear under all conditions of 
load. More circuit water was added to the pulp, leaving 
the last mixer to bring the dilution to 2:1, and this 
pulp was passed by an underflow feed pipe, into the bot- 
tom of the first of the eight subaération flotation cells. 

The flotation machine, with eight 18-in. impellers 
running at 1,500 peripheral feet per minute, took 55 hp., 
which is considerably above the power consumption of 
a Similar machine when treating ordinary pulp contain- 
ing the natural proportion of slime. The impellers in 
the subaération machine had a life of from ten to 
twelve weeks. The double impellers in the mixers had 
a life of eight weeks for the bottom ones and twelve 
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weeks for the top. The ?-in. cast-iron liners in all the 
cells had a life of about six months for the bottoms and 
nine months for the sides. Air was supplied to the 
subaérator cells at about 3 lb. per square inch, by a 
No. 7 Alldays & Onions Empire blower, which, at 160 
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Fig. 1—Flow sheet of commercial size sand 
flotation plant 


r.p.m. delivered 160 cu.ft. per minute, which was ample 
air for the requirements. 

The subaérator was designed to have a volume suf- 
ficient to allow three minutes’ frothing treatment for 
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Fig. 2—Design of subaération sand-flotation machine, with two pre-agitation and eight frothing boxes 


the pulp when 600 tons of sand were being handled at 
2:1 dilution; but as it was soon found that longer 
time was required the frothing capacity and volume 
of the machine were increased by altering the “‘crowd- 
ing boards” so as to allow the froth to overflow on both 
sides of the machine, and by displacing the step grids 
by a simple Ys-in. mild-steel plate, perforated with 
14-in. staggered holes, 2}-in. centers, and fitted under- 
neath with four baffles, 4 in. deep, running from center 
to corners of the cells. After these alterations, the 
froth area was 14 sq.ft.; length of overflow lip, 32 ft.; 
and time of treatment 34 minutes. The tailing dis- 
charged from the machine through a 13-in. spigot and 
an overflow weir which could be adjusted to give the 
correct pulp level in the frothing cells; it ran direct 
to the cyanide leaching tanks, which were filled by 
Butters distributors. During the filling operation the 
overflow from the leaching tanks ran to the circuit- 
water storage tank, from which the water supply for 
the flotation plant was drawn. This water was there- 
fore in a closed circuit and soon acquired excellent 
frothing properties. As 30 per cent of moisture entered 
the circuit with the original sand, and only about 10 
per cent was left in the sand in the leaching tanks, an 
excess of circuit water accumulated, which was dis- 
carded at intervals. 

The froth from the flotation machine ran to a 25-ft. 
Dorr thickener, where it was broken down inside of 
an annular baffle by water sprays. Settled concentrate 
was drawn off by a diaphragm pump and discharged 
into the re-grinding tube mill, where lime and strong 
cyanide solution were added. Clear overflow from the 
Dorr thickener joined the circuit-water system. 

The tube mill for grinding the concentrates was 4 ft. 
in diameter by 20 ft. long, fitted with smooth 2-in. 
cast-iron liners, and partly filled with 2-in. cast-iron 
balls. It was run at the slow speed of 20 r.p.m. so as 
to get maximum attrition effect. This tube mill was 
operated for a period in closed circuit with a classifying 
cone, but this proved unsatisfactory, so for most of the 
time the tube mill ran on open circuit. Operated thus, 


it was capable of reducing twenty-five tons of concen- 
trates per twenty-four hours to 6 per cent plus-200 
mesh provided it was fed with pulp containing not more 
than 30 per cent moisture. Wear on balls and liners 
was fairly heavy, but the comminuted iron did not 
appear to affect subsequent cyanidation. With this 
method of operating the tube mill the tonnage handled 
and the fineness of product were not up to requirements, 
and had the plant continued to operate a special clas- 
sifier of my design, in closed circuit with the tube mill, 
would have been used. The pulp, after leaving the tube 
mill, was further diluted with stock cyanide solution, 
and pumped into the storage tank at the slimes cyanida- 
tion plant. Here, the strength of solution used was 
0.045 per cent KCN and the time of treatment from 
thirty-six to forty-eight hours from the time the slime 
entered the storage tank until it was discharged from 
the Butters filter. This method of dealing with the 
concentrates was only a temporary expedient. 

The settled slime from the mill, after decantation 
of the clear water in the collecting tanks, contained 
about 33 per cent moisture, which entered the cyanide 
circuit and diluted the solution. About 500 tons of 
weak, barren solution had to be run to waste with the 
slime residues each twenty-four hours to make room 
for the water which entered the cyanide plant with the 
slime, sand, and concentrate. This point should be kept 
in mind later on when the precipitation trouble attend- 
ing the use of flotation is discussed. 


DIFFICULTIES WITH TRIAL PLANT 


On starting up the flotation plant, difficulties, both 
metallurgical and mechanical, were encountered. As 
the former were the most vital they will be covered first. 

When the plant was operated as described, the extrac- 
tion of pyrite was poor, and experiments in a laboratory 
machine showed that the residual pyrite could not be 
floated under the conditions ruling in the plant. This 
fact was indicated in preliminary experiments, but was 
ignored, so the first flotation plant erected on the Rand 
had an inauspicious beginning. Belated laboratory ex- 
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periments soon established the fact that sodium sul- 
phide was a corrective of the inhibitory factor—the 
small amount of 4 lb. per ton being sufficient to put 
the pulp in condition for satisfactory flotation of the 
pyrite. The cause of the trouble lay in the mill water, 
which entered the plant with the original sand. If a 
sample of sand from the de-sliming cones were drained 
on a piece of sacking, flotation of the pyrite could be 
effected without any sodium sulphide, and if the sand 
were slightly air dried as well as drained the results 
were excellent. The deleterious effect of the mill water 
was at first ascribed to the presence of cyanide. Free 
cyanide could not be detected in the mill water while 
the trouble was at its height, but traces of cyanide 
decomposition products were present. However, the 
cyanide theory was discredited by the fact that good 
results could be obtained on sand residues which con- 
tained 0.006 per cent of free cyanide as well as some 
decomposition products. 


EFFECT OF LIME IN MILL WATER 


Another chemical present in the mill water in appre- 
ciable amounts was calcium hydrate, derived from the 
lime added to the ore in the bins to give protective 
alkalinity and aid in the settlement of the slime in the 
collecting tanks. The inhibitory effect of lime on the 
flotation of pyrite is well known, and is made use of 
in preferential flotation. By a long series of tests it 
was fairly well established that the lime added in the 
mill bins was at the root of the trouble in the flotation 
plant, and the small amount of sodium sulphide used 
was probably beneficial because of its power to correct 
the action of the lime in the pulp by converting its 
deleterious portion into harmless soluble sulphur com- 
pounds. From a mechanical point of view the presence 
of dissolved lime in the pulp up to 0.01 per cent CaO 
was beneficial, as it produced a dense, mobile froth 
which was easy to handle. When the lime content fell 
to 0.005 per cent, the froth was a thin, rich scum which 
was difficult to get off the machine. 

Undissolved lime was found to be most detrimental. 
A pint of spent milk-of-lime added to the head of the 
machine would entirely upset the flotation conditions, 
giving a tough, bulky, practically barren froth, which 
would persist so long as the contaminated pulp re- 
mained in the machine. Undissolved lime in small 
lumps occasionally showed in the sand flowing from the 
de-sliming cones, presumably having escaped commi- 
nution in the tube mills by overflowing the Caldecott 
classifying cones. At such times the results were poor 
and the froth was so tough that it was difficult to break 
it down in the Dorr thickener. 


PRECIPITATION TROUBLES 


After the flotation plant had been in operation about 
three months the gold content of the tailing solutions 
from the zinc precipitation boxes began to rise. The 
normal gold content of the barren solution for some 
time previously had been 0.02 dwt. per ton—good evi- 
dence of the excellence of the precipitation practice. 
Six months after starting the flotation plant the solu- 
tions reached the high figure of 0.15 dwt. per ton. In 
view of the large amount of barren solution which had 
to be discarded each day, this rise was serious, and the 
flotation plant had to be shut down to allow the solu- 
ticns to get back to normal. After a week the assays 
had fallen to 0.05 dwt. per ton. It was thought that 
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the sodium sulphide might be responsible for the trouble, 
but this theory was disproved by running for a period 
without sodium sulphide, when the tailing went up as 
before. 

That the tar was at the bottom of the trouble was 
most probable, this theory being supported by the 
appearance of a deposit of a viscous, gummy substance 
around the edges of the distributor ahead of the pre- 
cipitation boxes and also in the first compartments of 
the boxes themselves. As this substance adhered tena- 
ciously to the iron boxes, it could be expected to coat 
the zinc shavings and thereby cause a decrease in the 
precipitation efficiency. The truth of this theory was 
indicated by the increase in the amount of precipitate 
that had to be smelted and by the fact that the loss 
in the tailing solution from an extractor box was de- 
creased by filling an extra compartment with fresh zinc 
shavings. 

The reason the trouble took so long to become acute 
probably was because the cyanide solution could hold a 
certain amount of the tar derivative in solution, in 
which state it was not harmful, but once the point 
of saturation had been reached the least change in 
chemical or physical condition caused it to separate out. 
In a free state it is not likely that it could pass the 
clarifiers; hence an obvious way of overcoming the 
trouble was to improve, ahead of the clarifiers, the 
physical conditions affecting precipitation. 

Neither of the two metallurgical difficulties enu- 
merated would have occurred in a plant treating sand 
residues. In an “all-flotation” plant the trouble with 
lime would not have arisen and the difficulty with 
precipitation would not have been serious, because only 
a small amount of solution would have been handled and 
little barren solution would need to be discarded. 


MECHANICAL DIFFICULTIES 


The flotation machine was fed by the underflow of 
three Caldecott de-sliming cones. These cones were 
fitted with an automatic-discharge control attachment 
which promoted excellent classification but gave a very 
intermittent discharge. When the three discharges 
happened to be synchronous the variation in the volume 
of feed coming to the machine was so large that efficient 
operation was impossible. Although this was pointed 
out before the plant was installed, no steps were taken 
toward rectification of the evil. By discarding the cones 
and utilizing a Dorr classifier the trouble could have 
been corrected, and also the difficulty with the mill 
water, already mentioned, would have been mitigated. 
As an expedient to meet the situation, I designed a 
different type of cone-discharge regulator. Discharge 
from the nozzle of the cone takes place round an in- 
ternal conical plug and impinges on a disk. Friction 
on the plug and impact on the disk tend to shut off the 
flow, which tendency is opposed by the counterweight. 
As the velocity of the discharge increases the forces 
tending to closure increase and the discharge is 
throttled. When properly adjusted this control is in 
constant motion and maintains a fairly steady volume 
of discharge. 


INADEQUATE CAPACITY OF MACHINE 


Even after the uneven feed difficulty had been over- 
come and the trouble from calcium hydrate had been 
righted, the tailing from the subaérator machine still 
contained much floatable pyrite, owing to the inadequate 
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size of the machine, rich froth coming from the last 
cells. After a long series of ineffectual experiments 
with the existing machine, the situation finally became 
desperate, and steps were taken to get the essential 
additional plant installed. 


DESIGN AND ADVANTAGES OF A CASCADE MACHINE 


As I had been convinced from the beginning that 
enlargement of the flotation machine eventually would 
be necessary, the design of a machine which had been 
devised for treating sand residues in conjunction with 
stope filling operations was perfected. The design 
finally adopted is shown in Fig. 3. Installation of this 
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and ran without any attention, producing a large volume 
of froth which carried the pyrite well and broke down 
readily in the Dorr thickener. 

Some doubts had been expressed about the ability of 
the cells to clear themselves, as all of the coarse sand 
had to discharge through the adjustable spout with a 
head of less than 8 in. These misgivings proved to be 
unfounded, as there was no choking so long as the proper 
volume of pulp was kept passing through the machine. 
Neither did the cells require draining after a shutdown 
provided the full volume of feed was turned with a 
rush and not let in gradually. The machine required 
no tuning up. On starting, by the time the pulp had 
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Fig. 3—Cascade flotation cell 





machine as an auxiliary to the standard subaérator. 
was advocated because the matter of cost was all impor- 
tant, and in this regard it offered considerable advan- 
tages over all other types. 

One cell was first constructed in the mine workshops 
and tried out. It was so satisfactory that no difficulty 
was experienced in getting the expenditure authorized 
for the installation of a complete cascade plant consist- 
ing of: a steady-head tank, six cells in series echelon, 
and substructure consisting of a light latticed-steel 
framework in the shape of a right triangle, 28 ft. high, 
27 ft. long, and 7 ft. wide, with the cascade cells 
mounted along the hypotenuse. The whole formed a 
compact, self-contained unit which could be set up on 
four concrete piers in any position. It was built and 
erected for $2,100. The subaérator tailing was elevated 
to the head of the cascade machine by a 4-in. sand 
pump, which consumed about 15 hp. and handled the 
pulp with ease. This plant started up without a hitch 


Front Elevation 


, single, high-level-discharge type. Capacity, 32 cu.ft. of 
pulp per minute. Sufficient cells must be used to give the required recovery and the 
pulp flow must be constant 


reached the last cell the upper cells were discharging 
a full volume of froth. Wear and tear were prac- 
tically nil. 

In view of these characteristics the suitability of this 
machine for a plant in which operations would be 
intermittent, and low operating costs imperative, such 
as with sand residues used for stope filling, is obvious, 
and the results given later show that its metallurgical 
efficiency is equally as high as its mechanical efficiency. 
This is a point which is worth emphasizing, as, accord- 
ing to statements which have appeared in various text- 
books, the metallurgical efficiency of cascade machines 
is low. This is quite contrary to my experience, which 
has been that a properly designed cascade apparatus 
will give results equal to any other machine as regards 
recovery, and superior in the matters of cost of upkeep. 
supervision, and power. The drawback is the headroom 
required, but this is unimportant in countries like South 
Africa, where the climate allows the machine to be 
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set up out in the open; even inside mill buildings a lot 
of waste space is usually available up between the roof 
trusses. 


CAUSE OF DEFICIENT CAPACITY OF SUBAERATOR 


Preliminary laboratory tests had indicated that three 
minutes’ treatment was sufficient for the pulp, and the 
subaérator installed had sufficient volume to give this 
time of treatment, so that, had the full-scale plant been 
as efficient as the laboratory machine, additional froth- 
ing capacity would not have been necessary. In view of 
the occasional unsatisfactory performance of similar 
machines elsewhere, the reason for the discrepancy is 
worth close consideration. 

In a laboratory machine the greater part of the pulp 
remains in the confined space below the grid, where it 
is subjected to intense agitation and the action of a 
continuous upward stream of bubbles for the whole 
period of the test. The grid is constructed so that the 
agitation is effectively damped and the froth zone is 
comparatively quiet. These are ideal conditions which 
do not obtain in practice with the type of machine 
under consideration. First, with the usual power con- 
sumption the agitation is not so intense. It was com- 
puted that the energy imparted to the pulp in the 
laboratory machine was six times as great as in the 
full-scale plant, which is a big difference even allowing 
for the relatively low mechanical efficiency of small 
apparatus. 

Next, in order that the pulp can flow through a full- 
scale machine it must be kept in continuous motion both 
vertically and horizontally in and out of the zones of 
agitation. Also, if a type of baffle or grid is used 
which damps the agitation sufficiently to give a quiet 
froth zone, choking of the machine soon takes place. 
Hence, allowing for the time when the pulp is moving 
up and down through the grid and from one compart- 
ment to another, the period it is in the machine is not 
the time of treatment in the same sense as in a labora- 
tory machine. And also, owing to the disturbance in the 
froth zone, mineral which may be called tender in the 
froth would be less likely to be saved. 

By adopting a cell of different form and proportions 
the results can be made to compare closely with those 
obtained in a laboratory machine, but the design shown 
was adopted because at the time it was the flotation 
company’s standard. With this type of machine, to 
duplicate the laboratory results on anything but a sim- 
ple ore, the full-scale plant seems to require capacity 


at least 50 per cent in excess of that called for by the 
tests. 


WooD FRAGMENTS AND RUBBISH IN PULP 


Another difficulty which arose when the plant was 
put into operation was caused by chips and wood fiber 
in the pulp. These became agglomerated into balls and 
rope-like masses, which in time choked the machine. 
The trouble became acute when the step grids were re- 
placed by the perforated plates, but was overcome by a 
device which I designed and which was installed in the 
stream of pulp leaving the tube-mill section. This was 
similar to the undercurrents used in hydraulic placer 
mining. The screen portion consisted of a ys-in. mild 
steel plate, 6 ft. wide by 8 ft. long, perforated with 
standard }-in. holes. The plate had a fall of 7 in. per 
foot and was curved at the bottom so that the edge 
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stood up 1 ft. above the surface of the plate. The wood 
chips and fiber slid along the smooth surface of the 
screen and built up at the toe of the stream against 
the curved-up end, being removed at intervals by an 
attendant. This undercurrent handled easily 1,700 tons 
of solids contained in about 12,000 tons of water per 
twenty-four hours, and the quantity of wood and rub- 
bish it collected was astonishing. 


DEWATERING COARSE FLOTATION CONCENTRATE 


Much trouble was experienced with the thickener used 
to dewater the concentrates previous to regrinding in 
cyanide solution. As already mentioned, dewatering 
was necessary to avoid excessive increase in stock 
cyanide solution. The thickener was a 25-ft. tank fitted 
with standard Dorr mechanism and a No. 4 Dorrco 
pump. When this pump was set to give a product 
containing 40 per cent moisture, the underflow would 
cease inside half an hour. The primary cause of this 
was the granular nature of the concentrate, but the 
fault lay in the size of the Dorrco pump. The normal 
capacity of this pump was 120 tons of solids per twenty- 
four hours, which was four times the amount of con- 
centrate being produced. At reduced speed there was 
not sufficient movement in the underflow pipes to keep 
them clear, and if the stroke was shorter than ? in. the 
valves fouled. The trouble probably could have been 
overcome by installing a pump of such size that when 
run at from 40 to 50 ?- to 1-in. strokes per minute it 
would deliver just the volume to keep the underflow at 
60 per cent solids; and by reducing the size of the 
underflow pipes so that the minimum velocity of pulp 
therein would be 1 ft. per second. 

An alternate scheme was to have a free underflow 
from a valve fitted to the discharge cone at the center 
of the tank bottom, and to run this by way of a launder 
to the boot of an elevator which would raise it to the 
tube-mill scoop. One or the other of these methods 


would have been employed had the plant continued to 
operate. 


RESULTS FROM TRIAL PLANT IMPROVED 
BY EXPERIMENTATION 


With coarse granular concentrate it might appear 
that a thickener was unnecessary and that the con- 
centrates could have been collected in bins and de- 
watered by tamping in the manner employed elsewhere. 
But this scheme was not feasible, as the froth was so 
tough at times, owing to free lime in the pulp, that 
the area of the whole surface of the 25-ft. thickener was 
hardly sufficient to allow it to be broken down. 

The sand treated had an average gold content of 4.8 
dwt. per ton, partly in the form of fine free gold which 
had escaped amalgamation, partly as gold incased in 
gangue, and partly as gold associated with pyrite, which 
was present to the extent of 2.3 per cent. 

Without the use of sodium sulphide, and with the 
subaérator machine alone operating, the recoveries were 
gold, 51.8 per cent, and pyrite, 52 per cent. After the 
removal of this amount of gold and pyrite, the cyanided 
sand residues contained 0.45 dwt. per ton, as against 
the normal value of 0.55 dwt. per ton for sand which 
had not been subjected to preliminary flotation treat- 
ment. 

By the use of 4 lb. of sodium sulphide per ton, the 
recoveries were improved to gold, 57 per cent, and 
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pyrite, 88 per cent, and the cyanided sand residues fell 
to 0.38 dwt. per ton. The increase in recovery of gold 
in the flotation machine is seen to have lagged much 
behind that of the pyrite. This is because of the gold, 
which is unavailable to flotation owing to gangue in- 
casement. But the additional extraction of pyrite is 
well reflected in the sand residues, which show an 
increased recovery of gold to the extent of 13 per cent. 
The presence of fine free gold, which floats very readily, 
accounts for the recovery of gold and pyrite being prac- 
tically identical when flotation conditions are poor, as 
was the case before the addition of sodium sulphide. 

Tests in a laboratory apparatus on the pulp passing 
through the machine showed that it was possible to 
reduce the content of the average flotation tailing to 
about 1.7 dwt. gold and 0.12 per cent pyrite, with about 
44 per cent of concentrates assaying 75 dwt. per ton. 
This represents a recovery of 66 per cent of the gold 
and 95 per cent of the pyrite. With such results, a 
cyanided sand residue containing 0.3 dwt. per ton, or 
somewhat less, could be expected. 

The last traces of pyrite—that is, the particles most 
refractory to flotation—seemed to be the more highly 
auriferous portion, since an increase in pyrite extraction 
from 88 to 95 per cent causes the gold extraction to 
increase from 57 to 66 per cent, whereas an increase 
in pyrite extraction from 52 to 88 per cent resulted in 
the gold extraction increasing only from 51.8 to 57 
per cent. 

Fairly consistent high extractions of pyrite were 
shown in the operation of the trial plant, but occa- 
sionally the extraction of gold was much below normal. 
At such times the gold in the concentrate fell from 
the usual 75 to 80 dwt. per ton to as low as 50 dwt., 
which indicated that the proportion of gold associated 
with the pyrite had decreased, with a corresponding 
increase in the gold embedded in the gangue. As was 
to be expected, on these occasions an improvement was 
reflected in the extraction made by the cyanide leaching 
plant. The importance of the removal of the last 
trace of pyrite is therefore apparent, and if the flota- 
tion plant could be made to perform this function 
satisfactorily, the recovery of the residual gold could 
be safely relegated to the cyanide plant. 

Until the cascade machine was installed the extraction 
of pyrite had never been satisfactory except for short 
periods when either the pyrite in the original sand 
or the quantity of sand passing through the plant was 
much below normal. But this machine proved so effi- 
cient that after it was started up the sand leaving the 
flotation plant contained practically no free pyrite, pro- 
vided the correct flotation conditions were maintained. 
Some typical figures showing the work done by the 
cascade machine are shown in Table I. 


Table I 
Cascade Tailing 
(Sand-Tank Charge) 
Pyrite, per Cent 


Cascade Head 
(Subaérator Tailing) 
Pyrite, per Cent 


0.29 0.13 
0.45 0.15 
0.25 0.11 
0. 33 0.15 
0.26 0.11 
0.24 0.13 
Average 0.30 Average 0.13 


Neglecting the weight of the concentrate, which was 
an inappreciable proportion of the material treated, 
these figures show an average recovery of 56.6 per cent 
of the refractory residual pyrite remaining in the sub- 
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aérator tailing, and taking 2.3 per cent pyrite in the 
original sand and 44 per cent of concentrate removed, 
a combined extraction by subaérator and cascades of 
94.5 per cent of the total pyrite in the sand is indicated. 

Owing to delays and shutdowns at the trial plant, 
mostly in connection with the makeshift concentrate- 
handling section, it was difficult to get a series of 
consecutive sand tanks completely charged with flota- 
tion-treated sand so that the actual reduction in the gold 
content of the sand residues due to the use of flotation 
could be accurately determined over a suitable period 
of time. But with everything running in good order it 
was shown that a sand residue containing 0.3 dwt. of 
gold per ton, or slightly less, could be produced, which 
proved that the laboratory results could be reproduced 
on a practical scale. 


OSMIRIDIUM IN FLOTATION CONCENTRATES 


All the auriferous banket reefs of the Rand area 
contain small amounts of platinoids, mostly in the form 
of osmiridium, and on the Far East Rand the quantity 
is sufficient to make it an economic constituent of the 
ore. After this fact was recognized, all concentrates 
obtained from various pockets and traps in the plants 
were treated for the recovery of the osmiridium con- 
tent. At the property under consideration, osmiridium 
to the value of $25,000 was recovered in this manner 
during 1924. 

The amount of osmiridium recovered by the usual 
methods employed can represent only a small proportion 
of the total quantity present in the ore, and as the 
metal will not amalgamate and is insoluble in cyanide 
solution, the remainder goes to waste, mostly with the 
sand. In the plants where the amalgam plates have 
been displaced by blankets, an enhanced recovery of the 
osmiridium is made, but heavy losses must still take 
place, especially of the finer sizes. As the platinoids 
are known to be readily floatable the flotation con- 
centrate could be expected to contain an appreciable 
amount of osmiridium, and tests proved this to be true. 
Concentrating tables were erected in the concentrate 
treatment circuit and a certain amount of platinoids 
were recovered, but owing to mechanical troubles in this 
section the tests on osmiridium recovery were not 
brought to a definite conclusion. Assays on samples of 
flotation concentrates showed, however, that the os- 
miridium content was sufficient to make recovery both 
practicable and profitable, and the extra revenue deriv- 
able from this source is a distinct incentive to the use 
of flotation. 

By the time the trial flotation plant had been brought 
to the state of perfection where it could perform its 
function of the recovery of the pyrite from the sand 
efficiently, further refinements in milling and cyanide 
practice had resulted in the residues being reduced to 
such a figure that the recovery by standard methods of 
treatment was over 97 per cent. This reduced the mar- 
gin in which the flotation plant had to operate at a 
profit to such small dimensions that the management 
decided it was not worth while to continue to use 
flotation as a part of the regular treatment scheme, so 
the plant was closed down as soon as the full-scale test 
was brought to a satisfactory conclusion. Hence, the 
efforts hereinbefore described did not result in the 
adaptation to Rand metallurgical practice of flotation 
on a commercial scale, but had the attempt been made 
under more favorable auspices, and at a property where 
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the nature of the current residues left more scope for 
improvement in recovery, the result, in all probability, 
would have been different. 

The hundreds of millions of tons of gold-bearing 
residues which are stacked along the 60 miles of out- 
crop of the Rand banket reefs offer a tempting field for 
re-treatment processes, but with the exception of several 
-elatively small cyanide plants which have been op- 
erated on limited dumps of old tailings which were 
stacked before latter-day refinements in cyanidation 


_were introduced, all attempts in the past have been 


financial failures. This was chiefly because of the pre- 
vailing low gold content of the bulk of the residues, 
but some of the older dumps contain sufficient gold to 
cover the cost of re-treatment and leave a margin for 
profit if an efficient and economical process were avail- 
able. For the purpose of determining whether flota- 
tion could supply the need, tests were made on samples 
from some of the richer sand dumps. Typical results 
are shown in Table II. After regrinding the sand to 


Table II 


Results of Treatment of Accumulated Residues by Flotation 


Weicht, Assay Value, Percentage of 

per Cent Dwt. per Ton Total Gold 
Sati) HOMER. cic cick cic cresisass 100.0 1.45 100.0 
Cleaned concentrate........... 1.21 96.0 80.0 
Middling (cleaner tailing)...... 5.83 1.0 4.0 
UMNO oo dicawensaecewinese 92.96 0.25 16.0 


Extraction in concentrate and middling: 84.0 per cent, or 1.2 dwt. per ton. 

(Note: The return of such low-grade middling made no difference to the re- 
covery.) 

Ratio of concentration, 82.6 to 1. 

Fineness of grinding, 5 per cent plus 90 mesh I.M.M. 

Reagents, lime to make pulp faintly alkaline added to pebble mill. 

Gas coal tar, | lb. per ton added to pebble mill. 

Pine oil, (steam distilled) } Ib. per ton added to flotation machine. 


5 per cent plus 90 mesh, high-grade concentrates were 
produced containing a large proportion of the gold. 

It was estimated that under favorable conditions 
sand containing 1 dwt. of gold per ton could be treated 
with a margin of profit, and sand containing 1.5 dwt. 
per ton was distinctly attractive. Many Rand engi- 
neers believe that if the returns from the top portions 
of these old dumps were sufficient to cover the cost of 
the removal thereof, the profits derivable from the 
enriched lower layers and from the ground under the 
cumps would make the operation a lucrative one. How- 
ever, various factors demand special consideration 
before re-treatment is decided on. 

For instance, the disposal of residues after re-treat- 
ment is a knotty problem. Most of the older dumps 
are situated in populous districts where fresh dumping 
space is difficult to acquire and where vested interests 
are strongly opposed to the building of new tailing 
piles. This difficulty could be overcome on a property 
where there are open abandoned workings into which 
the tailing could be run. 

The sand must be reground to obtain a satisfactory 
extraction of the gold, and the amortization of the 
capital expended on a new regrinding plant makes a 
big item in operating expenses. If the old dump is in 
proximity to an abandoned reduction plant with tube 
mills intact, this item could be eliminated. Also the 
amortization charges on the cyanide plant for con- 
centrate could be saved if the dump re-treatment plant 
was being operated by a company with adjacent cyanide 
works to which the concentrates could be shipped. 

The old dumps have developed considerable acidity, 
which must be neutralized, both to allow effective flota- 
tion concentration and to prevent excessive corrosion 
of machinery. A supply of suitable water must be 
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available, as the purchase of water from the Rand 
Water Board would increase working costs unduly, and 
water cannot be too closely conserved, on account of 
the accumulation of sulphates in solution. 

These are some of the more important points which 
have to be taken into consideration in connection with 
dump re-treatment schemes, and although they restrict 
the field for profitable operations considerably, among 
the great number of tailing piles there are many so 
situated, and of such value, that re-treatment in a 
flotation plant should yield a profit, with good chances 
of handsome returns from the enriched lower layers and 
underlying soil. 

CONCLUSION 


Owing to the near approach to perfection to which 
the technology of ore reduction and gold extraction has 
been brought on the Rand, nothing much further can 
be expected in the way of enhanced profits by improve- 
ments in orthodox practice. Hence, further profitable 
reduction in tailing losses is most likely to be effected 
by innovations, and the tests and trials described in 
the foregoing pages show that flotation concentration 
must be assigned a foremost position among any novel 
schemes brought forward. 

Since the tests and trial herein described were con- 
ducted, important advances have been made in the art 
of froth flotation. The efficiency of apparatus has been 
increased, and new reagents of great potency have been 
developed, notably potassium xanthate, which mgkes pos- 
sible the flotation of pyrite in circuits containing in- 
hibitory substances such as lime and cyanide. So that, 
with the advantages of this improved technic, and under 
discerning flotation, further attempts should result in 
froth flotation being firmly established as an important 
adjunct to future Rand metallurgical practice. 


Canada Makes Record Salt Output in 1925 


In 1925, the production of salt in Canada exceeded all 
previous records, according to final statistics just issued 
by the Mining Branch of the Dominion Bureau of Sta- 
tistics at Ottawa. Shipments during the year totaled 
233,764 tons, compared with 207,979 tons produced in 
1924. There was a considerable decline in value during 
the year, the average price of all grades being $6.04 per 
ton, against $6.61 in 1924. 

The production in Ontario amounted to 226,315 tons, 
or 97 per cent of the total; Nova Scotia and Alberta 
contributed the remainder. Alberta’s shipment of 833 
tons came from the Fort McMurray district, where de- 
velopment work in the salt industry has been carried on 
for a considerable time. Nova Scotia’s production con- 
sisted of salt mined at Malagash. 

Imports into Canada of salt, all grades, were equal to 
83 per cent of the total Canadian production. Customs 
records show that 192,632 tons, worth $1,077,321, was 
brought into Canada during 1925. Exports of Canadian 
salt totaled 2,324 tons; in the preceding year only 965 
tons was shipped from Canada. 

The twelve companies operating in Canada during 
1925 reported a capital investment of $2,563,508. Sala- 
ried employees numbering 57 and wage earners to a 
total of 345 were engaged in this industry during the 
year. The salaries and wages paid amounted to $67,- 
487. Fuel costs accounted for an outlay of $296,229 
while the electric power consumed added $19,139 to the 
total operating expenditures. 
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Useful Operating Ideas 











New Shaft-Measuring Pockets 
By A. W. Foss j 


In most shafts it is customary to have one measuring 
pocket for each skip. The usual practice, when there 
is more than one compartment in the main pocket, 
which is served by two skips, is to divert the ore from 
either compartment to either skip by means of a swing- 
ing gate at the top and between the two measuring 
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pockets. This method is quite satisfactory when the 
main pocket has only two compartments: likewise, when 
it has three compartments, provided it is not necessary 
to hoist ore in either skip from each of the three com- 
partments. If only two or three grades of ore are 
mined it may be necessary to divert only that from the 
center compartment into either of the skips. In this 
case a short swinging gate placed between the two 
measuring pockets will operate satisfactorily. 
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When the main pocket has three compartments which 
are served by two skips, and it is desired to hoist with 
either skip from any one of the three compartments, 
difficulties will be encountered if two measuring pockets 
are used. A long swinging gate in place of the short 
one described above, pivoted between the measuring 
pockets and capable of reaching to the far side of the 
end compartments of the main pocket, will be necessary. 
This is an unsatisfactory arrangement, because the gate 
would be too heavy to operate by hand and the measur- 
ing pockets would have to be placed the entire length of 
the gate below the main pocket. That distance would 
be too great for the efficient loading of skips. -It 
would be a matter of guesswork as to whether or not 
the measuring pocket was full, and the result would 
be that a considerable quantity of ore would spill into 
the shaft. Spill pockets are built in most shafts to 
handle this material, but extra work is required to clean 
them, and often they become full while hoisting. 

The accompanying illustration shows a recent instal- 
lation at the Eureka mine, on the Gogebic iron range, 
in Michigan. At this mine three grades of ore and 
two grades of rock may eventually be handled through 
one pocket served with two skips. Speed and flexibility 
are very important. As shown, the main pocket has 
three compartments A, B, and C, separated by rein- 
forced-concrete walls, D. An are gate, EH, controls the 
flow from each of the compartments. The measuring 
pocket is built as close to the main pocket as will permit 
the operation of the arc gates and poking with a bar 
when it is necessary to dislodge a chunk. The volume 
of ore in the measuring pocket is controlled by its 
angle of repose and two hinged partitions at the top, so 
that the pocket will not contain more than a skipful of ore. 

The full advantage of this arrangement is obtained 
when loading ore into railroad cars on the surface. 
Each compartment of the main pocket contains 50 tons, 
which is the capacity of one standard railroad ore car. 
Both skips can be used to'uoist the same grade of ore 
until a car is filled. The car can then be replaced and 
another grade hoisted without interruption until that 
car is filled. Likewise, when hoisting rock it is con- 
venient to hoist with both skips so that the pocket can 
be quickly emptied and filled with ore. 

The measuring pocket and chutes are built of -in. 
steel plate with 3 by 3 by 3-in. angle iron on the inside 
corners. Plow bolts are best adapted for attaching 
the angles and wearing plate, as they are countersunk 
and permit the ore to ride over smoothly. The measur- 
ing pocket is bolted to the shaft steel and supported by 
6-in. H-section steel which is hitched in the rock, F. 
The doors, J, are made of 3-in. plate and are opened 
from the operator’s floor by means of levers, G, attached 
to toggles, H. The bearings for both the arc gates 
and toggle shafts are babbitt lined. 

Only one disadvantage in this measuring pocket was 
encountered after placing in operation. Sticky ore had 
a tendency to hang in the corners just below the doors. 
This ore would build up and prevent the doors from 
closing. The difficulty was overcome, however, by 
rounding the corners of the chutes inside with bent 
plate and burning off the corners of the doors. Had 
this difficulty been foreseen the chutes could have been 
made vertical for some distance below the doors and 
extended to the next shaft set. 
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How to Clean the Oil Reservoir 
of a Gasoline Engine 


By G. S. Hamilton 


Climax Engineering Co., Clinton, Iowa 


Once every year it is desirable to drop the oil pan 
and thoroughly clean the reservoir of a gasoline engine. 
Simply changing the oil in the crankcase is insufficient. 
After a certain length of time, sediment will accumulate, 
and only a thorough cleaning will remove it. Many 
operators may be familiar with the details of cleaning 
the reservoir, but for the new user of industrial gasoline 
engines the following instructions will be helpful: 


1. Clean outside of pan to keep grit out of crankcase 
when open. 


2. Drain off old oil. 

3. Remove the oil-pan stud screws and bolts. 

4. Drop pan, being careful not to damage gasket. 

5. Wash out oil pan with kerosene or gasoline and 
dry out with lintless cloth. Do not use waste. The 
threads and lint are likely to clog the oil ducts. 

6. See that crankcase gasket is in good condition, 
and in proper position. If necessary, replace with a 
new one. 


7. Cement gasket tightly to oil-pan flange, using 
shellac. 

8. Cover upper face of gasket with grease or hard 
soap soaked in water. This will check leakage and per- 
mit oil pan to be removed when necessary without 
breaking the gasket. 

9. Replace pan and tighten screws and bolts, tighten- 
ing a little at a time on each one to distribute the strain 
evenly. 

10. Refill oil reservoir with proper amount of fresh 


oil of correct grade and see that indicator registers 
7 


Lime Circuit at Magna Mill 


At the Magna mill of the Utah Copper Co. lime is 
ground in a conical ball mill in closed circuit with a 
rake classifier, the overflow being piped to two large 
steel storage tanks in the upper part of the fine-crushing 
division of the mill. A twenty-four-hour supply is 
maintained. The tanks are equipped with slow-moving 
agitators on vertical shafts driven by vertical motors 
and speed-reducing gears. The two tanks are equipped 
with a pair of direct-driven centrifugal pumps, which 
discharge into a common launder over the lime feeder 
and maintain a constant level of milk of lime in the 
feeder box. The feeder box contains a horizontal shaft 
carrying a series of metal disks; on both sides of each 
disk, except the end disks, are metal buckets which dip 
into the lime hydrate solution and discharge the lime 
into separate launder outlets. These end disks are pro- 
vided with buckets on-one side only. The shaft is 
driven by a motor and speed reducer. The speed re- 
ducer permits of twelve variations in the speed of the 
bucket shaft. Wooden launders convey the lime solu- 
tion to the bucket elevators receiving the undersize of 
the impact screens. The mill circuit is tested every 
half hour for alkalinity and the feeder adjusted ac- 
cordingly. One man on each shift makes the alkalinity 
tests and feed adjustments. Tests are made with 


phenolphthalein indicator and a standard sulphuric-acid 
solution. 
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Discussion 


“Engineering and Mining Journal” is not responsible 

for statements or opinions published under “Discussion. 

In many cases the views expressed are diametrically 

opposed to editorial policy and belief. Letters will not be 

printed unless the author’s name and address are known 
to the editor. 


i 


Chemistry of Ore Solutions 


THE EDITOR: 

Sir—It has frequently occurred to me that in the 
discussions of the genesis of ore deposits, and more 
especially those of the sulphide and allied ores, we are 
too prone to slight or even entirely pass by the physico- 
chemical features involved in the processes. We speak 
of the magmatic fluids as carrying in solution the metal- 
lic sulphides, oxides, and so on, whereas the physical 
chemist would find it much more logical to think of 
these fluids as solutions carrying the dissociated ions of 
the metals and the salts. In a superheated fluid, or even 
in one subjected to ordinary heating, the individuals 
tend to break down to form smaller units, and we have 
our molecules destroyed to give way to the smaller and 
more compact ion. In fact, pressure and heat are the 
great natural accelerators of dissociation. 

Then let us consider the early phases of a solution 
which might, under later favorable conditions, form a 
deposit of one or more of the metallic sulphides. With 
the attendant high-heat and high-pressure conditions 
the comparatively cumbersome and bulky molecule will 
lose its identity, to be superseded, if it has ever existed, 
by its component ions in a state of dissociation. Such 
a solution would be neutral in character, but acid in 
reaction, due to the presence, in excess, of the hydrogen 
sulphide. Bearing in mind the vigor with which such 
solutions attack limestones and allied carbonate rocks, 
and the great degree of disturbance of the solution’s 
equilibrium at such contact, manifested by the ores 
precipitated out, one is inclined to believe that the 
original nature of the fluid was as above. Such at least 
is the belief held by the writer, that a fluid of deep 
seated origin, on its upward and outward journey into 
the zone of fracture, is originally a superheated solu- 
tion carrying the ions of the metals and the salts in a 
dissociated state, ready to unite to form molecules of 
the metallic sulphide upon any change of condition 
affecting the equilibrium of the fluid; and that such a 
solution, if it is of such character as eventually to form 
a sulphide ore deposit, must of necessity originally be 
of acid reaction, due to the presence, in excess of hydro- 
gen ions formed from H,S. Doubtless at the same time 
we have some of the more inert metallic minerals, such 
as magnetite and franklinite, existing as simple solutes, 
their molecular integrity preserved due to their lesser 
susceptibility to the disrupting forces. 

Some thirteen or more years ago, Spencer, after 
his study of certain ores in Nevada, was of the belief 
that at least some of the ores of the district must 
have been formed by magmatic waters of acid reaction. 

Fort Banning, Ga. W. R. GRISWOLD. 


Tin in the Malay States 


THE EDITOR: 

Sir—In a recent number of the Engineering and 
Mining Journal-Press F. R. Koeberlin expresses his 
opinion that secondary enrichment has been effected in 
Bolivian lodes by the solution and re-deposition of cas- 
siterite, and he invites geologists in other tin-producing 
countries to give any evidence on the subject, positive 
or negative, that they may possess. 

In British Malaya not only is there no evidence of 
secondary enrichment by the solution and re-deposition 
of cassiterite in tin deposits such as the lodes worked 
by the Pahang Consolidated Co., the Menglembu Lode 
Syndicate, and numerous deposits in limestone, but 
there is no evidence of any lode deposit containing cas- 
siterite being of hydrothermal origin, which has been 
claimed, apparently with good reason, by Dr. Takeo 
Kato for copper-tin veins in the Akénobé district of 
Japan (Journal of the College of Science, Imperial Uni- 
versity of Tokyo, Vol. 43, Art. 5, May 10, 1920). This 
is of particular interest, because in 1890 Mons. Stanis- 
las Meunier claimed, in Compt. Rend. J. 110, p. 1085, to 
have proved the deposition of cassiterite from the water 
of a Malayan hot spring. This claim was completely 
disposed of by Dr. Bott, Dr. W. R. Jones, and Mr. C. 
Salter (vide Geological Magazine, 1914, pp. 537-541), 
but it is still wrongly quoted as evidence of the solu- 
bility of cassiterite, for instance by Dr. F. W. Clarke 
in the fourth edition of “The Data of Geochemistry,” 
1920. An experiment which I conducted and which 
extended over a year, on the solubility of finely ground 
cassiterite in ordinary ground-water, gave a negative 
result. 

Never having visited Bolivia I do not wish to com- 
ment on the evidence Mr. Koeberlin puts forward: I 
can only say that in British Malaya we have no evidence 
of secondary enrichment by the solution and re-deposi- 
tion of cassiterite. J. B. SCRIVENOR, 


Geologist, Federated Malay States. 
Batu Gajah, F. M. S. 





The Belmont Mine 
THE EDITOR: 


Sir—I have observed, on page 24 of your issue of 
July 3, a paragraph describing the activities of the 
Tonopah Belmont Development Co. of Tonopah, Nev. 
Reference is made to the Belmont mine, at Superior, of 
which Mr. Chester Hoatson is superintendent. For your 
information, we desire to inform you that the mine 
referred to at Superior is the property of the Belmont 
Copper Mining Co., an Arizona corporation, and that 
there is no connection between it and the Tonopah Bel- 
mont Development Co., which we understand recently 
acquired some property near Wickenburg and which 
apparently is a Nevada corporation. 

Superior, Ariz. ARTHUR J. SMITH, 

Belmont Copper Mining Co. 
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The Mining News given in ENGINEERING AND MINING JOURNAL is 
obtained exclusively from its own staff and correspondents, both in the United 
States and in foreign fields. If, under exceptional conditions, material emanating 
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Summary 


U. V. X. and Katanga companies acquire interest in 
Nichols Copper—Wenden Copper to sink shaft 400 ft. 
deeper. 


Kirkland Lake power service to be improved—Crown 
land grants held valid in favor of Premier Paymaster 
Mines—Pilot smelter for Flin Flon assured—Assessment 
work, Red Lake, Ontario, being rushed to completion by 


Bureau of Mines hampered by lack of funds—Com- 
mittee appointed to investigate financing of German 
steel exports—Swedish and Austrian iron and steel in- 
dustry depressed. 


Big Jim completes flotation plant—Calumet & Arizona 
yield increased by new ore discoveries — Mono mills 
22-02. silver ore. 


Sept. 1. 


Wade mine, Kinney, Minn., sold under foreclosure— 


Alaska Juneau has $28,300 deficit for June—Cariboo 


Keweenaw Copper enlarges holdings—Serious air blast per year. 


at Quincy mine. 


Moctezuma branch, Phelps Dodge Corporation, has 


best “safety first” record. 


Joplin-Miami district has 251 mills, 155 of which are 


in operation. 


District, B. C., placer production estimated at $500,000 


Rand Mines sustain profits with decreasing ore value 


—New tin deposits reported in Burma — Lydenburg 


platinum mill begins operation. 


Profits of Consolidated Mining & Smelting Co., in 


excess of five million dollars for half year. 





Half-Year Operating Profit of 
Consolidated Mining in Excess 
of $5,000,000 


The Consolidated Mining & Smelting 
Co. of Canada estimates that, after pro- 
viding for depletion, depreciation, con- 
tingent account, and taxes on the basis 
of last year’s statement, and after de- 
ducting $677,144 for additions to prop- 
erty, it made an operating profit of 
$5,638,237 during the first half of the 
present year. Computed in the same 
way, the net operating profit for the 
first half of 1925 was $3,960,763, after 
deducting $1,327,723 for additions to 
property. The profit for the first half of 
this year is equivalent to 37.6 per cent 
on the company’s outstanding capitali- 
zation, or if the deduction for additions, 
which rightly is part of the profit, be 
considered, it amounts to 42 per cent. 
To June 30 last the company received 
at its smelter 274,518 tons of ores and 
concentrates and it produced approxi- 
mately 122,530,000 Ib. of lead, 59,698,- 
(00 lb. of zine, 11,922,000 lb. of copper, 
3,306,539 oz. of silver, and 27,726 oz. of 
gold. 

The company’s profits for the second 
half of the year should be considerably 
greater, as the new 1,000-ton unit to the 
Sullivan mine concentrator will be put 
into operation in the near future, and 
the new 500-ton mill at the company’s 
St. Eugene mine, at Moyie, recently was 
put into operation on the old tailing 
and waste dumps, and concentrate from 
this source now is reaching Trail. Min- 
ing activity throughout the Kootenays 
Is increasing rapidly and profits from 
custom business form a considerable 
part of the company’s total profits. 





Rushing Assessment Work at 
Red Lake 


HERE is great activity among 

prospectors and claim owners 
in the Red Lake division of north- 
ern Ontario, as their assessment 
work has to be completed by 
Sept. 1 to avoid forfeiture of their 
claims. A large number of la- 
borers are coming into the region 
to assist in the work, notwithstand- 
ing which some scarcity of labor is 
reported. 

To avoid an epidemic of typhoid 
fever such as sometimes occurs in 
mining camps owing to defective 
sanitation, strict sanitary regula- 
tions are being enforced in the 
principal camps and stations en 
route. The Ontario Government 
has several parties of men engaged 
in widening and clearing the nu- 
merous portages along the water 
routes to enable supplies and heavy 
machinery to be more easily trans- 
ported to the mining camps. The 
recording of claims indicates that 
the principal center of interest at 
present is the Narrow Lake sec- 
tion of the Woman Lake camp, 
where a promising free gold dis- 
covery was made on the Dunkin- 
McBain group last month. 

The Noranda Mines, Ltd., is in- 
terested to a considerable extent in 
the Red Lake camp, where it has 
a number of different groups of 
properties either under working 
options or agreements of a similar 
nature, on which some promising 
discoveries have been made. 





International Smelting Co. 
Developing Property at 
Eureka, Utah 


The sum of $30,000 has been appro- 
priated by the International Smelting 
Co. for development of its North Lilly 
property, consisting of 120 acres at 
Eureka, Utah, just west of the west 
sideline of the Tintic Standard mine 
and adjoining the Eureka Lilly. Work 
will be done by the Tintic Standard 
Mining Co. by drifting northwest from 
the 700 level of its No. 2 shaft. As a 
result, exploration by the Internationa’ 
Smelting Co. will develop 1,000 ft. of 
Tintic Standard ground and several 
hundred feet of the Eureka Lilly estate. 

Diamond drilling done several years 
ago by the International Smelting Co. 
on North Lilly ground proved that block 
faulting had dropped the Ophir shales 
and limestones down into the quartzite, 
practically duplicating the condition 
surrounding the Tintic Standard. 

The Chief Consolidated Mining Co. 
has started drifting in a fissure travers- 
ing the limestone on the 500-ft. level of 
its Eureka Lilly property. This means 
that two companies will explore rela- 
tively the same territory cut by the 
intersection of three major mineral 
channels, thereby accomplishing much 
to clear up the mystery surrounding 
the origin of the Tintic Standard ore 
deposits, and either prove or dispose of 
one of the theories of East Tintic min- 
eralization. 

In addition to its North Lilly interests 
the International owns in the Tintic dis- 
trict fourteen-fifteenths of East Tintic 
Coalition Mining Co., as well as a bond 
and lease on the Addie group and a 
lease on the Yankee property. 
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Tri-State District Has 251 Mills, 
of Which 155 Are Operating 


As the result of a careful check-up 
by the Tri-State Zinc and Lead Ore 
Producers’ Association, it has been 
found there are not fewer than 251 
concentrators in the Joplin-Miami dis- 
trict, all but fifteen of which could be 
rehabilitated and placed in operation 
within a few weeks’ time. At present 
155 mills are in active operation in the 
field, which apparently means that the 
district is being operated at only about 
61 per cent of capacity. 

An exceptionally high price for zinc 
would have to exist, however, before 
more than 200 mills would be placed in 
operation. Early in the year, with ore 
at $55, 186 mills were active, and this 
established a record; but at this figure 
it is unofficially estimated that not more 
than 150 of the 186 were really making 
a profit on operations. 

If zine-ore prices should advance to 
$60 a ton it is believed that 195 of the 
mills would be placed in active opera- 
tion, but it is doubtful whether many 
of the remaining 56 would be set at 
work with ore at less than $100. A 
good many of them have no ore deposits 
on which to work. 

The old Underwood and Squires mine, 
which is at 26th and Picher streets, 
Joplin, has been taken over by the 
H. & C. C. Mining Co. A three-inch 
pump has been installed, and the plant 
will be placed in immediate operation. 
The same company took over the old 
Imperial mine, west of Joplin, several 
months ago, developed it into a good 
producing property, and sold it to the 
C. & S. Mining Co. for $125,000. 

Fire destroyed the Rogers concen- 
trator, on the Parker land, southeast of 
Carthage, Mo., on the night of July 27. 
The loss was about $25,000, about half 
covered by insurance. The mill, which 
was in operation up to the time of its 
destruction, was built about a year ago, 
following the drilling out of the lease 
by the Universal Explorations Co., a 
subsidiary of the U. S. Steel Corpora- 
tion. It probably will be rebuilt. 


Swedish Iron and Steel Industry 
Still Depressed 


The depression in the Swedish iron 
and steel industry is reported to have 
been greater in May with regard to 
both price and demand, according to ad- 
vices to the U. S. Department of Com- 
merce. The principal reasons are said 
to be the English coal strike and the 
inflation of the French and Belgian 
currencies. A number of iron works, 
the principal one being the Fagersta 
Bruks A-B., which has just been taken 
over from the A-B. Kreditkassan by the 
A-B. Svenska Handelsbanken, are going 
to be consolidated by the last named. 

During April, operations were re- 
sumed at a number of the iron works, 
the total number of furnaces in opera- 
tion at the beginning of May being 152, 
as against 137 a month earlier. In com- 
parison with a year ago, however, there 
was a considerable decrease, 200 fur- 
naces having been running on May 1, 
1925. The output of iron and steel con- 
tinues to show a decrease in comparison 
with 1925. 
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Calumet & Arizona Doing Well 


HOUGH New Cornelia has 

passed its parent company as 
regards production, nevertheless 
the Calumet & Arizona, with its 
new ore finds and dividends from 
the Ajo plant, is doing remark- 
ably well. In the Cole district an 
entirely new ore zone has been 
discovered, between the 800 and 
1,100 levels, and in the deepest 
levels of the Junction and Denn 
shafts good ore is being taken out 
from the 1,600 to the 2,000 level. 
The company has been making 
many improvements around the 


Junction shaft, its main outlet, and 
is operating a new electric hoist 
for men and materials. 


At Douglas, smelting now is 
wholly by reverberatories, which 
practice affords a supply of cheap 
power from the waste heat of the 
furnaces. Little sulphuric acid is 
now being produced, as leaching is 
on the decline at Ajo since the 
establishment of the mill at that 
point and the working out of most 
of the surface bodies of oxidized 
ores. 

New Cornelia is now turning out 
about 7,500,000 lb. of copper 
monthly, 





U. V. X. and Katanga Reported to 
Own a 40 Per Cent Interest 
in Nichols Copper 


It is reported that the United Verde 
Extension and Katanga copper interests 
have purchased approximately 40 per 
cent of the 70,000 shares of the Nichols 
Copper Co. outstanding, the Jerome 
company having taken around 20,000 
shares, while the African company re- 
ceived 10,000. The United Verde Ex- 
tension is now assured of a permanent 
refinery for its copper, and it is under- 
stood that the Katanga company will 
make substantial shipments of copper 
to the Nichols company, which has 
hitherto been sent to a refinery in 
Belgium. The Nichols Copper Co., 
operating an electrolytic refinery at 
Laurel Hill, Long Island, N. Y., has a 
capacity for handling about 45,000,000 
lb. of copper monthly. 


Wenden Copper to Sink 400 Ft. 
Additional 


Development work is progressing sat- 
isfactorily at the Wenden Copper Co., 
Wenden, Ariz. The Barkdoll shaft has 
attained a depth of approximately 825 
ft., and a contract is reported to have 
been let to W. A. Buchanan to continue 
this shaft to the 1,200 level, approxi- 
mately 400 ft. deeper. Careful sampling 
of the shaft is reported to have dis- 
closed gold values, the average of this 
metal content being $7.80, with copper 
present to the extent of 4.26 per cent. 

In further development of its prop- 
erty the company will sink a third 
shaft. This will be sunk on the west 
end of the group and is to be connected 
with the Barkdoll shaft. It will require 
about ten months to complete this 
work, which is said to be fully financed. 
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Big Jim Mines Completes 
Flotation Plant 


The seventy-five ton selective flota- 
tion plant at the Big Jim Mines in the 
Patagonia district of Arizona has been 
completed and is now in permanent 
operation. A test run of several weeks 
has been made at the mill, in which an 
average extraction of 92 per cent of 
the lead and silver values was obtained. 
The mine is said to have four oreshoots 
developed which contain 80,000 tons of 
ore. The company is incorporated as 
the Big Jim Mines, Inc., under the 
laws of Arizona, for $300,000. A. J. 
Keating, of Los Angeles, is president 
of the company and W. J. Loring, of 
San Francisco, vice-president. Mr. 
Keating is also general manager of the 
Gold Dust Mine, at Oatman. This lat- 
ter company recently placed in opera- 
tion a fifty-ton cyanide mill. The mine 
is said to have a total of 40,000 tons 
of gold ore blocked out on the first, 
second, and third levels. The main 
shaft has been deepened to the 500 
level. Only a little development work 
has been done on the lower levels. 


Keweenaw Copper Enlarges 
Holdings 


The Keweenaw Copper Co., Calumet, 
Mich., which recently absorbed the 
Washington Copper Co., also will take 
over the Humboldt Copper Co., which 
will wind up the affairs of all of 
Keweenaw’s subsidiaries. In acquiring 
the Washington property, Keweenaw 
gained 1,100 acres of mineral and tim- 
ber Jands in Keweenaw county, Mich. 
Belief exists in mining circles in the 
Michigan copper district that even- 
tually there will be a merger of certain 
properties now idle in Keweenaw 
county, involving companies other than 
the Cliff, which is controlled by Calu- 
met & Hecla. Prominently mentioned 
as included in such a consolidation are 
Keweenaw Copper, Ojibway, Copper 
Falls, and Miskwabik. 


Alaska Juneau in June 


Alaska Juneau reports reduced ton- 
nage in June, 1926, because of labor 
difficulties. There was mined and tram- 
med to mill 261,700 tons, yielding $137,- 
500, or 52.54c. per ton; operating ex- 
penditures totaled $135,300, or 51.7c. 
per ton, leaving an operating surplus 
of $2,200, or 0.84c. per ton; other ex- 
penditures and accrued charges totaled 
$30,500, resulting in a deficit of $28,300 
for the month. The addition to the 
milling plant is reported 81 per cent 
completed and Ebner preliminary work 
85 per cent completed. 


Hecla Bonds B. C. Prospect 


The Hecla Mining Co., of Wallace, 
Idaho, has bonded the Imperial group, 
situated at Rock Creek, in the Boundary 
division of British Columbia, for $75,- 
000, and has made an initial payment 
of $15,000. A 10-ft. vein, well mineral- 
ized with sphalerite and galena and 
carrying high silver values in places, is 
being developed. The company has 
ordered a compressor plant and has let 
a contract for 500 ft. of tunneling. 
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Night shift crew, Southwest Mine, Copper Queen Branch of Phelps Dodge Corporati:n 


Phelps Dodge Corporation Strong 
on Safety Work 


The four branches of the Phelps 
Dodge Corporation in the Southwest 
are carrying on vigorous campaigns to 
reduce accidents. Last year a safety 
organization was 
formed which is headed 
by the _ corporation’s 
managing director and 
embraces all depart- 
ments whose work is 
hazardous. Interest in 
the work of promoting 
safety is kept up by 
means of publicity, 
first-aid contests, safety 
bonuses, and safety 
committee meetings. 
Accident records are 
posted regularly on 
blackboards in conspic- 
uous places in each de- 
partment. Each month 
the standings of the 
four branches are pub- 
lished. For the month 
of June the Moctezuma 
branch, at Nacozari, 
Mexico, stood first, the 
Copper Queen, of Bis- 
bee, second, the Morenci 
branch third, and the 
Old Dominion, of Globe, 
last. 

During May a total 
of 22 men employed at 
the Sacramento shaft 
of the Copper Queen 
branch worked 5,478 
shifts without a lost- 
time accident. This was 
the first time that one 
of the larger divisions 


ENGINEERING AND MINING JOURNAL 


- S . 1 

mime.) y 
: Kd t ee 4 
Mee ASS ~~ 





of the Copper Queen has made such a 
record. The training department and 
Division 8 have each established this 
record previously, but these divisions 
have much smaller crews than the 
Sacramento shaft. 

On July 10 the crew of Division 1 of 
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the Southwest mine cel- 
ebrated the fact that 
they had not had a lost- 
time accident since May 
18 by having their pic- 
ture taken. This divi- 
sion totals about 240 
men. With a view to 
stimulating, at one and 
the same time, aid for 
the Globe ball team and 
further reduction of the 
accident record at the 
Old Dominion mine, 
W. G. McBride, general 
manager, has issued the 
following notice to the 
employees: 

“In order to enable 
employees of this com- 
pany to assist two 
worthy causes without 
financial burden to 
themselves, and also in 
order to further pro- 
mote interest in safety 
work, the following or- 
der is hereby issued: 

“If, on and after the 
morning of July 16, 
there are no time-lost 
accidents during any 
seven consecutive days, 
the company will pay 
$25 each to the baseball 
club and the Employees’ 
Relief Association. If 
there are no time-lost 
accidents anywhere on 
the plant for four or more consecutive 
weeks, this donation will be doubled for 
each of these weeks. When a time-lost 
accident occurs, the count will start 
anew from the morning of the follow- 
ing day, both for the seven day and 
four weeks periods.” 





Day shift crew of the Southwest Mine, Copper Queen Branch 
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The Cariboo District, British Columbia 


Placer Production Estimated at $500,000 Per Year—Only a Few 
Drift Mines—Interest Centering in Lode Mining 


By Donald D. Fraser 


Quesnel, 


HE production of gold in the Cari- 

boo district of British Columbia has 
gradually increased from $70,000 in 
1919 until 1926 should show an output 
of about $500,000 from the placers 
alone. The area centering in Barker- 
ville has been the prime producer, with 
the country around Quesnel and Cariboo 
Lakes as second best. Additional pro- 
duction comes from scattered workings 
in Harper’s Camp, along the Quesnel 
and Fraser rivers. 

The principal production near Bar- 
kerville for the last decade has been 
from the hydraulic mines. This type 
of mining has never been carried on 
extensively in the Cariboo area, by 
reason of a lack of water. The best- 
equipped plant operating in this sec- 
tion is John Hopp’s mine, on Lowhee 
Creek. With an extensive system of 
ditches and a large reservoir, this plant 
works continuously from the opening 
of spring until July, after which work 
is generally carried on intermittently 
with the aid of the reservoir. A couple 
of years ago a section of the head end 
of the flume was taken up and relaid 
on a lesser gradient, replacing the old 
wooden blocks with steel plates. This 
change enabled the operators to carry 
the flume on bedrock, which had not 
been possible before. Near the Catch 
at the foot of Devil’s Canyon, Hauser 
Brothers have been working a small 
plant for a number of years with very 
satisfactory results, taking the water 
out of Burns Creek. They are work- 
ing an old high run which is considered 
to have come from Burns Creek, Small 
plants are also working at 8-Mile Lake 
and on Cunningham Creek. 

In the Devil’s Canyon Nels Hanson 
has interested capital for draining a 
small lake and mining the lake bottom. 
An old high run crossed the canyon 
above the lake and it carried consider- 
able gold. An attempt was made about 
fifteen years ago by some local men to 
do this same work, but they lost heart 
in the venture and the work was 
dropped. 

Near Stanley, James Williams is 
drifting on Boulder Creek and in a 
gulch emptying into Chisholm, near 
town. He is also doing some work on 
the old Ah Quay across Lightning 
Creek. It is reported that a new com- 
pany has been formed to hydraulic 
Eagle Creek, a tributary to Upper 
Lightning Creek. 

On the other slope, which drains into 
Cariboo and Quesnel Lakes, the Kitch- 
ner is the only hydraulic mine of im- 
portance at present. Here an old high 
run is being worked which lies 100 ft. 
above the present creek bed. Keithley 
Creek water is brought to the mine 
through a 4-mile ditch. Apparently 
the plant is capable of handling about 
one million yards a season. Much 
trouble has been caused by the banks 
sliding into the pit, making extra work. 
Two years ago a magnetometric sur- 
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vey of the channel was made, using the 
Thomson-Thalen instrument. Good re- 
sults were reported. 

The Bullion mine, which was oper- 
ated for a short time twenty five years 
ago, is being opened in a small way by 
P. Ross. The old ditches are out of 
repair and the flumes gone completely. 
By a radical readjustment of the water 
system, many of the old lines are 
omitted. 

The dredge of the Kafue Copper Co., 
Barkerville, has been working continu- 
ally, with but few shutdowns, since 
starting about a year ago. Operations 
yielded a dividend last year, which 
speaks well for the management as 
well as the ground. Recently a snag 
penetrated the hull and sunk the boat 
causing a serious loss of time. The 
Vancouver Dredging & Salvage Co. 
succeeded in floating it again. 

A new type of dredge has been work- 
ing on the Lower Swift River for the 
last two years. This dredge is of the 
suction type, but carrying what are 
claimed to be new principles, which 
overcome the deficiencies of the old- 
type suction dredge for gold mining. 
A large pipe, about 8 or 9 in. in diam- 
eter, extends vertically down from the 
bottom of the dredge. A 6-in. pipe is 
placed inside. Nine hundred gallons 
of water a minute is forced down be- 
tween the two pipes and delivered 
through two nozzles. These two jets 
are used to break up the gravel, which 
is elevated through the 6-in. pipe. A 
suction pump handling 1,200 gallons a 
minute is used. As the gravel is mined 
the pipes are lowered. It is claimed 
that the small gravel and gold is ele- 
vated and the boulders are left behind. 
Until this year the company floated its 
machinery on a raft, but it has built a 
wooden hull. The ground was drilled 
a few years ago and the syndicate 
claims 5,000,000 yards assaying 40c. 
per yard. 

The dredging ground on Williams 
Creek still remains unworked. This 
area contains several million yards as- 
saying 25c. It has been considered 
that the quantity of old mining timbers 
that would be encountered as dredging 
progressed would be a serious obstacle. 
This ground has been drilled and check- 
drilled by reliable parties. Bedrock lies 
from 40 to 80 ft. below the surface. 
Of late very little interest has been 
shown in the unexplored sections which 
might make good dredging ground. 
There are several of those areas in the 
district which would justify investiga- 
tion; some of the ground is held under 
leases and some is open for staking. 

Drift mines of any note are not nu- 
merous in the district. The Cedar 


Creek mine, which encountered rich 
ground two years or so ago, is still 
operating, but in low-grade material. 
The most interesting drift mine is 
the Tertiary, located near the Fraser 
River about twenty miles from Quesnel. 
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The workings follow the course of an 
ancient channel northward from the 
point where it is cut by the Fraser 
River. This channel is, where cut by 
the river, 700 ft. wide and is cemented 
enough to make shooting necessary. 
The gold is heavy and fairly coarse, as 
the workings are in a section of the 
channel which had a gradient of over 
four per cent. As with all the channels 
in the schist belt, the grade will be 
very slight through the soft rock and 
will be steep over the hard strata. The 
soft rock and the low gradient are con- 
ducive to good gold concentration, and 
the paystreak is likely to be continuous. 
Hard rock with steep grades often pro- 
duces rich pockets, but the values tend 
to be spotty. The present workings of 
the Tertiary mine are, in the main, over 
a hard bedrock, although short intervals 
of softer rock are encountered. 

The only other property which might 
be classed as a drift mine is at Wing- 
dam, known as the Lightning Creek 
Gold Gravels & Drainage Co. The com- 
pany has been in existence for more 
than thirty years and was recently in- 
vestigated by the postal authorities, 
showing that the management found 
other use for the money than under- 
ground operation. 

The Quesnel River Gold & Platinum 
Extraction Co. has had a quiet existence 
for a number of years. This company 
holds a number of placer leases on the 
Quesnel River and has built a labora- 
tory and an extraction plant near the 
town of Quesnel. So far it has done 
very little mining. 


INTEREST CENTERING IN QUARTZ MINING 


As in all the placer camps, when the 
bonanza ground played out miners 
began to look for ‘the source, and 
quartz prospecting started. Cariboo 
has been no exception to the rule. 
There have been a number of sporadic 
attempts at quartz mining, but to date 
none has been successful. Prosperpine 
Mountain, just east of Bakerville, has 
been the locus of most of the work in 
late years. The Mining Corporation of 
Canada in 1919 took an option on a 
large tract of ground there and spent 
considerable money on tunnel prospect- 
ing. The plans called for diamond 
drilling, but when the owners refused 
to grant an extension to substantial 
payments falling due, the company 
gave up the options. This year a Mr. 
Wallinger, formerly connected with the 
Iron Mask mine, Kamloops, B. C., has 
taken an option on certain claims on 
this mountain and is prospecting the 
ground through a tunnel, now advanced 
over 100 ft. 

Considerable attention has been di- 
rected recently to the showings on Low- 
hee Mountain. Here a number of small 
stringers have been traced for some 
distance and show good mineralization. 
The upper portions of the vein are 
greatly decomposed and return liberal 
rewards when sluiced. Samples taken 
by the Resident Mining Engineer last 
year on this mountain gave results 
varying from 0.20 oz. to 3.06 oz. of gold 
to the ton. This section is particularly 
promising for the development of veins 
of concentrating ore. The mining of 
narrow stringers means expensive oper- 
ations. 
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News From Washington 


By PAUL WOOTON 
Special Correspondent 





Bureau of Mines Work Hampered by Lack of 
Funds— Main Objective Now to Bea 
Business Aid to Industry 


The principal reason for transfer- 
ring the U. S. Bureau of Mines to the 
Department of Commerce was to em- 
phasize the business department of min- 
ing. Heretofore, the Bureau has been 
engaged in research and in such ad- 
ministrative functions as its mining 
safety service. 

The technologie and safety activities 
of the Bureau are well started. They 
have an honorable record during their 
fifteen years of growth. An efficient 
staff is at work. In those branches, 
the expansion is confined largely to 
the expansion commensurate with the 
growth of the industry. 

On the other hand, the work of the 
economic branch is in a pioneer stage. 
The statistical units of the Geological 
Survey and of the Bureau of Mines 
had collected reliable figures of produc- 
tion and of accidents, but the men in 
that work made no effort to keep up 
with the business branch of mining. 
The coal and minerals divisions of the 
Bureau of Foreign and Domestic Com- 
merce have done some work on the 
foreign trade in minerals, but even 
that has gained no great momentum. 

The present personnel of the Eco- 
nomics Branch consists essentially of 
the clerical forces of the old units 
which were consolidated, plus a very 
few men of professional grade. Three 
or four of these men have attained 
repute as engineers and geologists, but 
only one, C. P. White, has had respon- 
sible business experience and only Mr. 
White could qualify as having come 
recently from the ranks of the mining 
industry. In fact, the staff of special- 
ists is much weaker now than when the 
mineral statistics were gathered by the 
Geological Survey. The geologists as- 
signed to that work, though not busi- 
ness men, had acquired a real insight 
into the industries to which they were 
assigned. With two exceptions, these 
geologists were not transferred to the 
Bureau of Mines. In consequence, the 
branch needs at least six first-class men 
from the industries, simply to put the 
work back on the plane it had reached 
before the transfer. 

The appropriations for 1926-27 are 
barely enough to carry the present per- 
sonnel. No new work of significance 
can be hoped for from this staff. No 
progress can be made without more 
appropriations. Unless they can be 
obtained, it is quite clear that the eco- 
nomic work of the Bureau of Mines will 
do little more than continue the familiar 
production statistics of the Geological 
Survey, under a new letterhead. The 
subjects of consumption, distribution, 
markets, and stocks will remain un- 
touched. 

This seems particularly unfortunate 
with respect to coal, in view of the 


troubled days through which that in- 
dustry is passing. Regardless of 
whether Congress passes fact-finding 
legislation, nearly everyone agrees that 
more figures are needed on coal stocks, 
distribution, consumption, prices, and 
marketing. If this appropriation can 
be secured, not for the coal work in 
particular, but for the economic branch 
as a whole, it will enable the Bureau 
to go ahead quietly without controversy 
on constructive work for the coal 
industry. 


Two ENGINEERS ADDED TO 
BUREAU STAFF 


F. A. Dalburg, of Ralston, Pa., has 
been placed in charge of the Bureau of 
Mines experiment in the mining of oil 
shale at Rifle, Colo. Mr. Dalburg, who 
is an engineer with extended experience 
in oil, can devote only three months to 
this undertaking, but his interest in 
seeing the work properly started has 
led him to take a few weeks of his time 
for this purpose. He was at one time 
mine foreman for the United Verde 
Extension, at Jerome, Ariz., and has 
served with other metal mining com- 
panies. 

For six years Mr. Dalburg has been 
vice-president and general manager of 
the Standard Oil Co. of Venezuela. In 
addition has has had metal-mining ex- 
perience in Latin America and coal- 
mining experience in Europe. 

The mine now is ready to deliver 
shale to the retorts, which are to be 
put in operation at once. 

An engineer who has had wide ex- 
perience in metal mining has been 
added to the administrative staff of the 
Bureau of Mines in the person of J. H. 
Hedges. Until recently Mr. Hedges 
was general superintendent of the 
Prince Consolidated Mining & Smelting 
Co. at Pioche, Nev. 


COMMITTEE TO INVESTIGATE FINANCING 
OF GERMAN STEEL EXPORTS 


When the Treasury Department, 
under Section 303 of the Tariff Act, 
recently ruled that German steel and 
iron products must pay additional 
duties in the United States on the 
ground that export bounties were being 
paid in Germany, the German Ambassa- 
dor, under instructions from his govern- 
ment, stated that the Treasury was in 
error in believing that export bounties 
were being paid. He asked that before 
this regulation was finally put into 
effect there should be a thorough in- 
vestigation and discussion of the mat- 
ter by a committee made up of two 
representatives of the German Govern- 
ment and two of the American Govern- 
ment. This committee will be a fact- 
finding body, the Germans to explain 
thoroughly their system of financing 
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exports, in order that the American 
members of the committee may report 
the full situation to the Treasury for 
decision as to whether or not export 
bounties are actually being paid. 

The German members of this com- 
mittee are Mr. Hemmen, the reporting 
counsellor of legation in the foreign 
office, and Mr. Vogt, in the German 
Ministry of Economics. The American 
members of the committee will be 
William Coffin, American Consul Gen- 
eral in Berlin, and Charles L. Turrill, 
assistant customs attaché in London. 


Mining Corporation Adds 
to Holdings 


HE Mining Corporation of 
Canada, Toronto, Ont., has ac- 
quired extensive holdings in the 
South Lorrain silver area of north- 
Buildings are now 


ern Ontario. 
being erected on claims situated 
more than a half a mile south of 
the Nipissing group. It is pro- 
posed to sink a shaft as far as the 
contact, which will be explored 
thoroughly. The geology of these 
claims presents similar features to 
the formation of the most pro- 
ductive areas of the Cobalt camp. 





Wade Mine Purchased by 
Cleveland-Cliffs at Court Sale 


A report was filed in the district 
court at Duluth, Minn., on July 29, by 
Sheriff Magee, of St. Louis County, 
stating that the Wade mine, near Kin- 
ney, Minn., has been sold to the Cleve- 
land-Cliffs Iron Co. following a fore- 
closure for $64,121,53. This foreclosure 
and sale was the result of a judgment 
for $63,375,90 entered in the district 
court on May 12 by the above-named 
company against the Struthers Fur- 
nace Co. These two companies jointly 
leased the mine on Oct. 13, 1918, but 
when the Struthers company went into 
the hands of a receiver on Jan. 15, 1925, 
a damage action was instituted in the 
district court by the Cleveland-Cliffs 
company, for a total of one-half of the 
expenditures made by the Cleveland- 
Cliffs for the protection of the property 
and continuance of the mining lease. 
The Cleveland-Cliffs company now owns 
the lease on the property. 





Calumet & Hecla Seeks 
Additional Miners 


The Calumet & Hecla company, Calu- 
met, Mich., is advertising in the iron 
district for underground workers, stat- 
ing that “the copper situation now 
justifies the reopening of more shafts 
and making places for all classes of 
underground men.” Three hundred 
men are wanted at once. In June, the 
average pay of experienced miners 
was over $5 per eight-hour shift, some 
making over $7; loaders received an 
average of $4.50 per shift, many earn- 
ing $5 to $6. Company houses rent 
for $5 to $9 per month and, if desired, 
company medical and hospital service 
is provided for employees and depend- 
ents. Group life insurance and sick 
benefits are additional features. 








230 


Toronto Letter 


By Our Special Correspondent for 
Northern Ontario 





Smelter for Flin Flon Assured— 
Reduced Power Rates for 
Kirkland Lake 


The H. P. Whitney interests, who 
have an option on the Flin Flon mine, 
in northern Manitoba, have officially an- 
nounced that they will build a pilot 
smelter on the property. This will en- 
tail an expenditure of approximately 
$750,000. The new smelter will be the 
only one between the Horne smelter, in 
Quebec, and British Columbia. Large 
orders have already been placed for ex- 
plosives and supplies and arrangements 
are being made for a supply of wood 
for fuel. No official announcement has 
as yet been made regarding the option, 
but as a final answer is called for within 
the next two months or so, it may be 
taken for granted, in view of the pro- 
posed expenditures, that the option will 
be exercized. It is understood that 
within the next month official assurance 
will be given to the Manitoba Govern- 
ment regarding the option, so that ar- 
rangements may be made for the con- 
struction of a railroad, which is essen- 
tial to the operation of the property. 

The Canada Northern Power Cor- 
poration announces that it will build a 
transmission line from Indian Chutes 
to Kirkland Lake, a distance of between 
30 and 40 miles. The Indian Chutes 
plant was built by the Great Northern 
Power Co. and can develop approxi- 
mately 4,000 hp. The power company 
apparently recognizes the dissatisfac- 
tion existing in the Kirkland district, 
not only with regard to the price for 
power, but also with the quality of the 
service provided, and steps are being 
taken to remedy this situation. Since 
the Canada Northern Power Corpora- 
tion acquired the Northern Ontario 
Light & Power Co., consolidation of the 
power services in operation by different 
companies has been in progress. David 
Allen, formerly manager of the North- 
ern Ontario Light & Power Co., has 
been appointed general manager. It 
is announced that N. A. Timmins, presi- 
dent of the Hollinger company, is join- 
ing the board of directors of the power 
corporation. 

The annual report of the McIntyre 
mines, of Porcupine, for the year ended 
June 30, will show, according to belief, 
a gross revenue of $3,804,744, an in- 
crease of $258,137. Costs, including 
development, amount to $2,121,322, leav- 
ing operating earnings of $1,683,452. 
After making allowance for non-operat- 
ing revenues and deducting taxes, esti- 
mated at $166,514, net earnings before 
depreciation will be shown at $1,721,- 
382, an increase over the previous year 
of $102,496. This should leave the 
company with approximately $2,300,000 
cash on hand, which will be ample to 
carry out the large program of develop- 
ment now planned. 

Announcement is officially made that 
at the Foley mine, at Mine Centre, 
western Ontario, a crosscut at the 850 
level has intersected the Jumbo vein, 
where it shows 16 ft. of $10 ore. The 
company did not expect to obtain these 
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values at this particular point, as it 
is not underneath the ore on the upper 
levels. The British Canadian Mines, 
which controls the Foley, also has the 
Cobalt Contact property, in Cobalt. 
This mill recently started operations 
and is treating 30- to 40-oz. ore. A new 
flotation plant is being installed, and it 
is expected that arrangements will be 
made for the installation of a tube mill 
to permit of finer grinding. 

The La Rose mines, of Cobalt, has 
curtailed operations pending a financial 
reorganization. The company still has 
possibilities at its Cobalt properties and 
also owns claims in the Quebec district, 
where some exploration work will be 
done this summer. 


KIRKLAND LAKE DEVELOPMENTS 


At the Barry-Hollinger property, in 
the Kirkland section, it is announced 
that on a crosscut on the 800 level an 
entirely new orebody has been found. 
Officials state that this is the best ore 
so far discovered on the property. 

The Kirkland Lake Gold has stopped 
drifting and is again sinking, and will 
open up two new levels at 2,350 and 
2,475 ft. It is announced that the mill 
will be in operation some time in 
September. 

The Wright-Hargreaves has just com- 
pleted its main shaft to the 1,250 level, 
and is now connecting the north shaft 
with a winze from the 700 to the 1,250 
level. Developments on the main vein 
at the 1,250 level are much better than 
on the 1,000 level. The mill is treating 
about 430 tons a day, and there is no 
immediate prospect of any increase. 

It is understood that the Lake Shore 
will sink its main shaft from the 1,000 
to the 1,250 level, and the Teck-Hughes 
shaft will also be deepened to about 1,750 
ft. Diamond drilling below the 13th 
level has given excellent results, which 
are understood to be sufficient to justify 
the management in going ahead with 
its plans for a new mill. 

The Sylvanite has definitely an- 
nounced its intention to build a new 
mill and the Tough-Oakes mill has re- 
cently been enlarged to 175 tons a day. 
Developments at the lower level are 
satisfactory, and the outlook for this 
property has been considerably im- 
proved. 

The Lucky Tiger mines, with head 
offices in Kansas City, has recently 
taken options on several groups of 
claims in Duprat, Montbray, and 
Dasserat townships in the northwestern 
section of Quebec. This company had 
an option on the Pawnee property, in 
Kirkland, on which some work was 
done, but the option was allowed to 
lapse. 


Plutus Mining Co. Ends Year’s 
Work with Surplus 


The Plutus Mining Co., Eureka, Utah, 
90 per cent of which is owned by the 
Chief Consolidated Mining Co., reports 
that on May 31, 1926, it had $294,950 
in its treasury. Discovery of extensive 
orebodies enabled the company to pay 
off $90,145 of indebtedness during 1925 
and to complete the year with $217,- 
427. During the first five months of 
the current year, a net of $167,668.64 
was earned. On July 15, the company 
paid its first dividend of 15c. a share. 
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Johannesburg Letter 


By John Watson 


Special Correspondent 





Rand Mines Yield Good Profit on 
Lowest Grade of Ore—Lydenburg 
Platinum Mill Started 


Johannesburg, June 29—The Chamber 
of Mines on June 23 issued a monthly 
statement, which shows that the output 
of gold for May was a record. It also 
says that working costs fell to 18s. 6d. 
per ton of ore milled, which is a reduc- 
tion of 10d. per ton compared with the 
previous month and the lowest figure 
attained for ten years. Only one Rand 
gold mine (Luipaardo Vlei) showed a 
loss—3d. per ton milled. The average 
profit for the Witwatersrand was 8s. 
9d. per ton milled and the total profit 
was £1,119,510, which was the largest 
during the last eighteen months, though 
the average grade of ore milled was 
only 6.38 dwt. per ton—the lowest 
throughout this period. C. E. Mason, 
the chief engineer of the Rand Water 
Board, recently interviewed by a Star 
correspondent, gives some interesting 
figures, which show that the gold mines 
of the Witwatersrand in 1925 took 
1,889,897,395 gal. of water. Twenty 
years ago they took only 96,768,860 gal. 
Transvaal Platinum, Ltd., reports that 
its reduction plant milled 1,055 tons 
during May. The crude platinum pro- 
duced is estimated to contain 123 oz. of 
platinum and allied metals. Recovery 
per ton has increased to nearly 2% dwt., 
owing to improved grade of ore milled. 
During the first six weeks’ operations, 
the recovery was 14 dwt. to the ton, 
low-grade ore being purposely used in 
starting up the new plant. The furnace 
portion of the plant should be com- 
pleted within about two months, when 
it is hoped the percentage of extraction 
will be improved to some extent. 


RAND DIVIDENDS, 1926 


The following dividends of South 
African mining and manufacturing 
companies have been declared for the 
half year ending June 30. Last year’s 
dividends are given for comparison: 


June, 


1926, 1925, 1925, 
Per Per Per 
Cent Cent Cent 
NEE WONG os ccccctsaweale ofa ee hitaoiey 
EINER 0.555. 0-5-5290! 0 ow 25 22} 2 
RoR RODD cicero d we bw nine 10 15 15 
Consolidated Main Reef... 33 } 23 
Crown Mines... 066005 30 39 30 
CUORGNE co Scere enaas 17} 16} 18} 
Government G. M. Areas. 323 324 324 
Langlaagte Fstate........ 5 2} 23 
Meyer and Charlton...... 25 35 35 
Be NRO Thr a ain nore aware 40 40 35 
Modder Deep............ 65 65 70 
New Modder. .....: 2.0.5. 55 60 55 
New State Areas......... 74 7} 7} 
Robinson Deep A_ (per 
WD sia sce sewnes Is. 6d. Is. 6d. Is. 6d. 
Per Per Per 
Cent Cent Cent 
Robinson Deep B........ 3} 4 74 
PEDO IMEI bis < Saas see 33 7} 5 
MS Sse Rach oma eee 16} 15 16% 
NNO ios ine pte ge acs 7} 33 5 
Van Ryn G. M. Estate ... 24 7} 5 
Van Ryn Deep........... 22} 27} 223 
WAP TION 5 5 oi. esas eae. 68a 24 2} 
West Springs............ wee 73 
Witwatersrand........... 2} e ddgase 
Witwatersrand Deep. .... 123 8} 10 


A Kimberley correspondent reported, 
on June 15, that a 44-carat diamond had 


cali ee 


ET 


eRETERECamne 


August 7, 1926 


been found at Windsorton, on the Vaal 
River, by Seymour Windsor and sold 
for £55 a carat. This total (£2,420) is 
believed to be a record price since that 
obtained for the Boon diamond. The 
Lydenburg Platinum Areas, Ltd., an- 
nounce that a preliminary trial run of 
the pilot plant at Dwars River was 
started on June 1. It is hoped to effect 
any initial necessary adjustments by 
July. On the Johannesburg Stock 
Exchange during the last week the 
market has been very active. Gold 
shares are mostly higher. Sub-Nigels 
were dealt in daily to a large extent, 
and their price has risen during the 
week from 39s. 6d. to 47s. 6d. T. C. 
Lands have been quiet throughout the 
week at about 53s. Potgietersrust 
platinums have risen from 8s. 8d. to 
9s. 8d. with large business. Lydenburg 
Platinum Areas have improved during 
the week from 7s. 3d. to 9s. 14d. 


Mono Mills 22 Oz. Silver Ore 


The Mono Mining Co., operating a 
silver mine near Sweetwater, Nev., but 
about two miles across the state line 
in California, is milling 65 tons of 
22 oz. silver ore per day. Recent mine 
developments are reported to be very 
satisfactory. The 100 level north 
drift from the winze from the lower 
tunnel has been in ore for over 60 ft., 
and the face of the drift shows 11 ft. 
of 52 oz. ore. The oreshoot on the 
lower tunnel was the most important 
ever developed in the history of the 
mine, and deeper developments give 
promise of a greater width of vein and 
improved values. Present mill tonnage 
is coming partly from development at 
various points and partly from stop- 
ing on upper levels., 


Alderson and MacKay Developing 
Ore at Rouyn 


Diamond drilling on the property of 
Alderson and MacKay, in Boischatel 
Township, in the Rouyn district of 
Quebec, has revealed a large deposit of 
chalcopyrite. Of the last three holes 
put down on No. 4 orebody the luwer 
hole cut 38 ft. of massive chalcopyrite 
and pyrrhotite at a depth of 300 ft. be- 
low the surface. The center hole cut 
through 56 ft. of massive ore, and the 
top hole cut through 37 ft. of ore. No. 
4 orebody was found with a dip needle. 
The readings indicate that the body is 
large and extends a long distance to the 
east. 


Elsie K Mine Shipping Good Ore 


Major A. H. Wilson, one of the two 
owners of the Elsie K., at Clarksfork, 
Idaho, reports that seven carloads of 
ore have been shipped to Tacoma and 
that the property has been closed down 
to permit putting in a concrete base 
under the engine and the installation of 
electric lights. He expects to resume 
work about Aug. 20 with three shifts. 
He says that enough ore has been 
blocked out to run two years. The ore 
is lead and silver without zinc. Three 
tunnels on practically the same level 
have been run a quarter of a mile apart 
and connected by drifts. The shipments 
have netted $3,000 to $5,000 to the car. 


ENGINEERING AND MINING JOURNAL 


London Letter 


By W. A. Doman 


Special Correspondent 





Discovery of Important Tin 
Deposits in Burma—Katanga 
Reports 76,890,000 Tons Ore 

Reserves 


London, July 21—The tin position is 
becoming interesting again. For a time 
the price of the metal receded, due, 
according to experts, to a seasonal de- 
cline in orders. It is now on the up- 
grade again, and stands at £285 2s. 6d. 
per ton. Several flotations have been 
made recently, and rumor says that the 
autumn is to witness a still higher price 
level. In this connection may be men- 
tioned a cabled message from Rangoon 
that Dr. Morrow Campbell, geologist, 
has discovered vast amounts of tin- 
bearing detritus in the shoals along 
the Mergui coast, in Burma. It is 
readily accessible, he says, and valuable 
dredging ground may exist. New dis- 
coveries and increased output would, in 
the ordinary course, reduce the price 
of the metal. The annual report of the 
Union Miniére du Haut-Katanga states 
that the Busanga mine produced last 
year 854 tons of cassiterite, which was 
refined in Belgium. 

As pointed out last week, the pro- 
posed copper-selling organization has 
created a good deal of interest over 
here. No reference was made to the 
matter at the annual meeting of the 
Union Miniére, but the directors’ re- 
port—a copy of which has just reached 
London—contains the following para- 
graph: “With a view to improving the 
selling conditions in Europe, our com- 
pany has recently participated in the 
creation of an organization, embodying 
about 90 per cent of the world’s copper 
producers, the object of which is to 
facilitate direct transactions between 
producer and consumer.” Nothing fur- 
ther is said, but a report emanating 
from Brussels is to the effect that a 
suggestion has been made to ship cop- 
per to America. Interested people here 
do not care to make any comment on 
the matter, so that presumably the 
negotiations are not yet completed. 
The idea, however, seems to be to 
eliminate the middle man, as he has 
not always played the game, or given 
the producing companies a square deal. 
This seems to be a legitimate reason 
for creating a pool or an organization. 
A trust, however, even supposing it 
were legal, would stand little chance of 
success. 

The Union Miniére report shows that 
although 90,104 tons of copper were 
produced last year, the reserves were 
added to, for the total of oxide and sul- 
phide ores at Dec. 31 last was 76,892,- 
943 tons averaging 6.87 per cent copper, 
or a total content of 5,285,640 tons of 
metal, compared with 74,686,600 tons of 
ore averaging 6.69 per cent and con- 
taining 4,998,000 tons of copper, for the 
previous year. The need to include the 
Katanga undertaking in any selling 
scheme is apparent. The company is 
suffering from labor trouble, and every 
effort is being made to improve and 
increase mechanical methods of pro- 
duction. 
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The National Smelting Co., in con- 
junction with the Burma Corporation 
and the Australian Broken Hill group, 
is testing at Avonmouth a new metal- 
lurgical process “which promises to be- 
come important.” Details have not yet 
been made public. 





Austrian Iron and Steel 
Production Falls Off 


The largest company making steel 
in Austria, the Alpine Montangesell- 
schaft, controlling about 70 per cent of 
the country’s output, reports the pig- 
iron production during June was 24,000 
metric tons, only 5,000 tons below the 
figure for May, according to the U. S. 
Department of Commerce. 

Production of steel ingots in June 
was 30,000 tons, which exactly equaled 
the company’s unfilled orders at the end 
of that month. Preparatory to the con- 
solidation of Austrian and Czecho- 
slovakian industrial cartels with those 
of France and Germany, the present 
Czechoslovak cartel agreement has been 
denounced by Austria, and the Alpine 
Montangesellschaft is liquidating its 
coke holdings in Bismarkschuette and 
Czechoslovakia. 


Paymaster Crown Grants Valid 


The Judicial Committee of the Privy 
Council, in England, has allowed the 
appeal of the Province of Ontario and 
others against the McLean Gold Mines, 
Ltd. The decision confirms the right to 
mining lands to the Premier Paymaster 
Mines, operating near South Porcupine, 
Ont., which the Appeal Court vested in 
McLean Gold Mines, Ltd. McLean 
brought action against Paymaster, and 
lost the case. Decision was reversed in 
the Appellate Court, which gave the 
title to McLean. The Privy Council 
decision restores the lands: in question 
to Paymaster. 

The decision is an important one, as. 
the whole question of the validity of 
Crown grants was involved. Decision 
in favor of Paymaster confirms this 
validity and will remove much uneasi- 
ness which was occasioned by the Ap- 
peal Court decision. 


C. & A. Sinks Shaft at 
Mineral Park 


At Mineral Park, Ariz., the shaft 
being sunk by the Calumet & Arizona 
Mining Co. has reached a depth of 180 
ft., and is said to be entirely in ore. 
Crosscutting is to be started at the 200 
or 300 level, according to H. A. Clark, 
general manager of the C. & A., who 
was a recent visitor at the property. 


Air Blast in Quincy Mine 
Entombs Miner 


An air blast in the 75th level of No. 6 
shaft of the Quincy mine, at Hancock, 
Mich., on July 28, entombed one miner, 
eight other men making their way to 
surface by climbing 7,500 ft. up No. 
8 shaft. The blast, which occurred 
about 2 500 ft. north of No. 6, partially 
caved the level, but the shaft itself is 
intact, and operations generally will 
not be delayed. The blast was the only 
severe one in No. 6 for many months. 
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People You Should Know About 





Carl O. Lindberg, of Los Angeles, is 
in New York. 

George H. Garrey is on a trip to the 
Cobalt and Gowganda districts, in 
Ontario. 

P. N. Moore, of St. Louis, is in Den- 
ver, Colo., on personal and professional 
matters. 


Gail F. Moulton, of the Illinois Geo- 
logica] Survey, is making a study of the 
Centralia oil fields. 

A. Homer Black, mining engineer of 
Tonopah, Nev., has gone to New York 
on an extended trip. 

Charles D. Kaeding, of San Francisco, 
has been in the vicinity of Tonopah, 
Nev., on professional work. 

J. H. Coghill has been appointed min- 
ing recorder of the Elk Lake mining 
division of northern Ontario. 


Maurice Leehey, a prominent mining 
lawyer of Seattle, is in the interior of 
Alaska on professional work. 

R. G. Thornburg, of the U. S. Bureau 
of Mines, is in charge of first aid and 
mine rescue training in Alaska. 


Arthur W. Stevens, mining engineer, 
resigned his position as superintendent 
for the Idaho Copper Co. some time ago. 

Professor J. Volney Lewis, of Rutgers 
University, is in California for six or 
eight weeks on professional business. 

Nelson Dickerman, mining engineer, 
of San Francisco, has joined the engi- 
neering staff of the Yuba Manufac- 
turing Co. 

H. A. Wheeler, of St. Louis, has re- 
turned from California, where he ex- 
amined gold properties in the Mother 
Lode district. 

H. A. Johnson, superintendent for the 
Tonopah Mining Co. at Tonopah, Nev., 
has returned to Tonopah from Southern 
California points. 


P. W. Racey, superintendent for the 
Tonopah Belmont Development Co., in 
Nevada, has returned to Tonopah from 
a business trip to San Francisco. 


Roy K. Brown, until recently mine 
superintendent for the Tonopah Bel- 
mont Development Co., at Tonopah, 
Nev., has removed to San Francisco. 

John D. Ryan, of New York, chair- 
man of the board of directors of the 
Anaconda Copper Mining Co., is visit- 
ing at Houghton, Mich., enjoying a brief 
rest, 

L. S. Cates, vice-president and gen- 
eral manager of the Utah Copper Co., 
accompanied by his daughter, Barbara, 
is making a two months’ tour of 
Europe. 

A. G. Mackenzie, secretary of the 
Utah Chapter of the American Mining 
Congress, has returned to Salt Lake 
after his semi-annual visit to inspect 
Tintic operations at Eureka, Utah. 

Walter Fitch, Sr., president of the 
Chief Consolidated Mining Co., has re- 
turned to his headquarters in Eureka 
and Salt Lake thoroughly rested after 
a four months’ trip to Europe. 

Mrs. Mabelle Mars, of Duluth, Minn., 
is the first woman prospector to stake 
out mining claims in Ontario. She has 
been prospecting in the Red Lake area 


for some time, and has staked out nine 
claims. 

Dr. William Cullen, formerly manager 
of the Modderfontein dynamite factory, 
has been in the Transvaal for about 
three months, after an absence of about 
nine years. 

Sherwin F. Kelly, who had, during 
the school year just closed, been acting 
as demonstrator in mineralogy at the 





Sherwin F. Kelly 


University of Toronto, and who has 
also been conducting research on the 
microstructure of anthracite and an- 
thraxolite and on the application of 
color photography to mineralogy and 
petrography, is now engaged in field 
work in prospecting with the Schlum- 
berger method, by direction of the 
Ontario Department of Mines, in the 
South Lorrain and Red Lake districts 
of northern Ontario. 

A. M. Gilliespie, Arizona mining op- 
erator, has spent several weeks in Salt 
Lake City, Utah, arranging for the sale 
of control of the Arizona Hillside Min- 
ing Co. to Chester R. Bunker, of Fort 
Worth, Tex. 

J. J. O’Neill, of Montreal, was sud- 
denly taken ill with appendicitis while 
examining the Hewitt mine, at Silver- 
ton, B. C. He was taken to Kaslo by 
special train, and was operated upon 
in the hospital there. 

Charles Marx, general manager of 
the Government Gold Mining Areas, 
expected to leave South Africa for 
England last spring, but owing to a 
serious relapse will not be able to 
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travel for some weeks. Mrs. Marx re- 
cently sailed from Southhampton to 
accompany her husband on his voyage 
to the homeland. 


Gerald R. Simpson, general manager 
of the Simpson Engineering Co., of 
Long Beach, Calif., recently returned 
from a trip to San Xavier, Sonora, 
Mexico, on engineering work in con- 
nection with the erection of a flotation 
mill to treat a dump of lead-silver tail- 
ings. Mr. Simpson visited Tombstone, 
Fort Huachuca, and Tucson en route. 


A. N. Welton, mining engineer, has 
resigned his position with the Gold 
Feather Mining Co., at Deadwood, 
S. D., and has accepted a place with 
J. H. Estos & Co., of Boston, as that 
company’s engineer to open up and de- 
velop the property of the Unity Mines 
Corporation at Wenden, Ariz. This 
company has made extensive plans for 
buildings and a mill after development. 
The property was examined by Mr. 
Welton for four weeks. It consists of 
nearly five hundred acres situated in the 
Harcuvar Mountains six miles from 
Wenden. Mr. Welton recently left for 
Arizona. 


Dr. Willard R. Jillson, State Geolo- 
gist of Kentucky, and Mrs. Jillson have 
just returned to the United States from 
Europe and Canada. Their itinerary 
covered seventeen countries. A good 
part of the trip was made by airplane. 
Dr. Jillson attended the Fourteenth In- 
ternational Geological Congress, under 
official appointment of Governor W. J. 
Fields, to represent Kentucky, the 
Kentucky Geological Survey, and the 
Kentucky Academy of Science. He de- 
livered a paper before the Congress 
entitled “Oil Shales of the United 
States.” Dr. Jillson also made investi- 
gations of petroleum, coal, and fluor- 
spar deposits of Europe. 


W. Val de Camp, general superin- 
tendent of the United Verde Copper 
Co., suffered a painful accident recently 
when he was inspecting the loading bins 
on the 900 level of the mine. Much 
calcined ore from the steam shovel pit 
is being passed through the big loading 
raise of the mine, and as Mr. De Camp 
was inspecting the bins with a view to 
protection against the fine dust he was 
enveloped in a cloud of the sulphur- 
charged “fines,” which burned his eyes 
severely. The burns were not from hot 
dust, as was at first reported, but were 
occasioned by the sulphur content. He 
was taken to the United Verde hospital, 
and later removed to his home. His 
eyes have now recovered sufficiently to 
allow him to return to his duties, al- 
though complete recovery will take a 
while longer. 





Obituary 


Samuel Isaac Lilley, a pioneer pros- 
pector of South Africa, died recently 
at Krugersdorp, in the Transvaal, at the 
advanced age of eighty-four. He dis- 
covered at Pilgrims Rest, in December, 
1874, a nugget of gold of 119 oz. 2 dwt. 
This nugget was named “Perseverance,” 
and it was of a shape resembling the 
head of a Newfoundland dog. In the 
same claim, in July, 1875, he discovered 
another nugget of 213 oz. weight which 
he and his partner named “Reserve.” 
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New Machinery and Inventions 





New Shovel Introduced 


The 41-B, a 14-yd. shovel, has re- 
cently been announced by the Bucyrus 
Co., of South Milwaukee, Wis. It has 
been built primarily for those jobs of 
excavation where capacity greater than 
that offered by a 1-yd. dipper is needed. 





Shovel is easily converted to dragline 


The shovel, which has a _ two-part 
hoist, is quickly and easily convertible 
to a dragline. It is designed so that 
the drum speed is the same for drag- 
line or shovel work. Therefore all that 
is necessary to convert the shovel to a 
dragline is to add the drag drum, 
change the booms and cables, and add 
the fairlead. The drag drum is 
mounted well back on the shovel, giv- 
ing the desirable long lead from the 
fairlead to the drum. As a dragline 
the machine is offered with a 40-ft. 
boom and a l-yd. bucket or a 45-ft. 
boom with a %-yd. bucket. Except for 
the larger capacities and working 
ranges, making correspondingly heavier 
working parts, the new shovel is a com- 
panion to the Bucyrus 31-B, the 1-yd. 
machine recently ‘announced by this 
company. 

The machine has a box girder boom, 
outside dipper handles, a two-part hoist 
working over a large diameter sheave, 
cast base and revolving frame, and cat- 
erpillars employing larger diameter 
roller and tumblers. It takes its place 
midway between the 31-B 1-yd. shovel, 
and the 50-B, a 13-yd. shovel. 

The company now offers caterpillar- 
mounted revolving shovels in three 
classes: small revolving shovels, mine 
and quarry and general utility large 
revolving shovels, and stripping shovels, 
with dipper capacities ranging from 
% yd. to 8 yd. The Bucyrus draglines 
range in size from 4 yd. to 8 cu.yd. 


New Power Hammer Sensitive— 
Of Great Forging Capacity 


_ A neat and compact power hammer 
is being made by the Central Machine 
Works, of Minneapolis, Minn. It takes 
up little space, its floor dimensions be- 
ing 3 ft. by 4 ft. 2 in., and it is only 5 ft. 
high. Though the weight of its ram is 
100 lb., it requires approximately only 
23 hp. to operate it at its maximum 
speed of 230 r.p.m. 

_ Power is transmitted through a sen- 
sitive control by positive friction clutch 
mounted in the solid web drive pulley. 
Through the foot pedal extending 
around the hammer the operator con- 


trols the clutch, making it easy for him 
to secure any kind of a blow he desires, 
according to the manufacturers. The 
action of the clutch is sensitive and pos- 
itive and it responds instantly to the 
slightest touch of the foot, so that any 
blow from a gentle tap to the heaviest 
can be had instantly at any part of the 
forging. This positive control of the 
blow makes it possible to easily forge 
anything from a small pin to a heavy 
4-in. or even 5-in. billet. There is also 
ample space to weld a 3-ft. tire. 

Lubrication of the crank shaft and 
pulley bearings is provided for through 
the hollow crank shaft with oil fed from 
ample reservoirs on both sides of the 
hammer. 

A feature of the hammer is the 
method of suspending the head, which 
gives the hammer much greater forging 
capacity than other hammers of the 





Great forging capacity is secured for 
this power hammer by the man- 
ner of suspending the head 


same weight. From a six-leaf steel 
spring, the hammer is suspended by ten 
plys of leather, giving the head a quiet 
and elastic travel. On small forgings, 
where the lighter blows are used, the 
head’s travel affects the spring but 
little. On the heavier blows, however, 
where a longer travel of the ram and a 
snappier punch is desired, the steel 
spring is contracted until the ram 
reaches its maximum height of travel. 
At that point there is considerable ten- 
sion on the spring and as it expands it 
snaps the head downward with a terrific 
blow. As the hammer strikes the resil- 
iency of the mounting gives the head 
a quick elastic rebound. 

The forging capacity of the hammer 
is greatly increased by its quick ad- 
justment features, so that the proper 
blow can be secured for the smallest as 
well as largest piece. A milled pinion 
is mounted within easy reach at the top 
of the connecting rod, by means of 
which the ram is quickly raised or low- 
ered to change the distance between the 
dies. The stroke of the ram is also 
just as quickly changed. 

The hammer can be furnished in 
either belt or direct-connected motor 
drive. On the latter, the motor and 
safety switch are both mounted on the 
rear of the hammer with an approved 
safety guard covering the belt and pul- 
leys. 
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Starting Equipment Controls 
Motors Automatically 


For controlling 2,300-volt synchro- 
nous motors a completely self-contained, 
oil-immersed automatic starter has 
been developed by the Electric Con- 
troller & Mfg. Co., of Cleveland, Ohio. 
This device, as shown in the accom- 
panying illustration, is built for across- 
the-line starting of slow-speed motors 
and for reduced-voltage starting of 
higher speed machines. The illustration 
shows a reduced voltage starter, but 
the full-voltage equipment for the slow- 
speed motors is of similar appearance 
except that the height of the installa- 
tion is less. 

In either case the operator simply 
pushes a button to start the machine 
and as the motor approaches syn- 
chronous speed, the field excitation is 
automatically applied. The reduced-volt- 
age starter consists of a welded boiler- 
plate tank containing an automatic 
double-throw switching mechanism, a 
power transformer for providing start- 
ing voltage, and potential transformers 
giving 220 volts for the master-switch 
operating current and the current-limit 
transition relay, which connects the 
motor to full voltage when it has been 
accelerated to the point where it has 
approximately 85 per cent of syn- 
chronous speed. 

Outside the tank a dustproof steel 
cabinet is provided. This encloses a 
field-switching mechanism, field-dis- 
charge resistor, timing relay and direct- 
current field ammeter. This cabinet 
also contains an automatic starter for 
operating a magnetic clutch. The full- 
voltage starter is of similar con- 
struction except that the starting 
auto-transformers are omitted. The 
equipment is complete in a single unit, 
making it possible to mount on the floor 
all the mechanism necessary for start- 
ing synchronous motors. 





Complete Starting Equipment 


This tank with its attached cabinet con- 
tains all the mechanism necessary for start- 
ing a synchronous motor and putting it on 
the line. 
quired when this starter is installed, 


No switchboard equipment is re- 
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The Market Report 





Copper, Lead and Tin Prices 


Advance Further 


New York, Aug. 4, 1926.— Copper, conditions promise to continue excel- 
lead, and tin prices all registered sub- lent over the remainder of the year, so 
stantial advances in the week ending the stock market has recently been 
today, and are decidedly firm at the buoyant, and the metal markets are 
higher levels. The volume of copper also favorably affected. 
sales dropped considerably, but there 
was an active inquiry for lead and tin. 
Silver declined Zc. an ounce owing to 
lack of Indian buying, and zinc is Copper has continued on its march 
slightly weaker. Domestic industrial toward the 15c. level, though the ad- 


Copper Firm at 1414. 


Daily Prices of Metals 














July! oPPeinerys | Tin | end S| in 

Aus: |“Ficctrolytic | 99 Per Cent Straits N.Y. SL | StL 
29 | 14.15 | M3375 64 25 8 775 8 60@8.75| 7.45 

30 14.15 63 50 | 64 25 8 90 8.70@8.75 7.425 

31 14.15 | 63.50 64 25 8 90 B75 7 40 : 
2 | 14.20 63 375 64 25 | $8.95 8 75@8.85'7.375@7.425 
a 4 14.25 | 64 25 | 65 00 8.925 8.75@8.85\7 375@7.40 
4 | 14 275 | 64.375 65.375 8.925 | 8.75@8.85|7.375@7.425 

Av.| 14 196 63.729 | 64.563 8 896 | 8758 | 7.410 


The prices correspond to the following quotations for copper delivered: July 29th, 
30th and 3lst, 14.40c.; August 2d, 14.45c.; 3d, 14.50c.; 4th, 14.525c. 

The above quotations are our appraisal of the average of the major markets based 
generally on sales as made and reported by producers and agencies, and represent to 
the best of our judgment the prevailing values of the metals for deliveries constituting 
the major markets, reduced to the basis of New York cash, except where St. Louis 
is the normal basing point, or as otherwise noted. All prices are in cents per pound. 
Copper is commonly sold “delivered,” which means that the seller pays the freight from 
the refinery to the buyer’s destination. 

Quotations for copper are for ordinary forms of wire bars, ingot bars and cakes. 
For ingots an extra of 0.05c. per lb. is charged and there are other extras for other 
shapes. Cathodes are sold at a discount of 0.125c. per lb. 

Quotations for zinc are for ordinary Prime Western brands. Quotations for lead 


—— anne obtained for common lead, and do not include grades on which a premium 
s asked. 














London 
Cc | 
July . _ ae | Tin Lead | Zine 
ay | Beenderd | teatro |__| | 
| Spot | 3M | lytic Spot | 3M Spot 3M Spot 3M 
29 587 598 | 67 | 291% | 2863 | 33 323%, | 348 | 342 
30 | 59 | 592 | 67 | 2912 | 2863 334 | 3233 34 34% 
2 | Holiday; ... ate cue. es Seine. aan Seat _ 
3 594 | 60 | 674 | 294% | 288% | 3346 | 32% | 3348 34% 
4 | 59% | 60% | 672 | 296% | 289% 33% 1 3246 - | 343° 





The above table gives the closing quotations on the London Metal Exchange. All 
prices in pounds sterling per ton of 2,240 lb. 


Silver, Gold, and Sterling Exchange 














Suton | Se te | Gold | eine ; Silver Gold 

| Exchange ] Aug. xchange | | Lond 

July} “Checks” | New York| London | London . | “Checks” sel | London | —, 
| } | _ oes a Pes a | 











29 | 4.85§ | 642 | 299 (S4slld 2, 485§ | 632 |Holiday | Holiday 
30 | 4.853 | 632 | 297% |84sll}d) 3 4.853 | 631 | 29:% | 84s102d 
31 | 4.854 | 638 | 298 | 4| 4853 | 638 | 29% | 84s93d 


New York quotations are as reported by Handy & Harman and are in cents per 
troy ounce of bar silver, 999 fine. London silver quotations are in pence per troy ounce 


of sterling silver, 925 fine. Sterling quotations represent the demand market in the 
forenoon. Cables command one-half cent premium. 


Average Metal Prices for 


July, 1926 

Copper: 
New York Electrolytic...... 13.924 
London Standard Spot....... 57.864 


London Electrolytic Spot.... 65.625 
Lead: 


INOW OR 6564 sks cates ween 8.499 

rE. oat ce os COR eoueees 8.383 

TMAGON TSDOG sks reas Fe saeco 31.716 

London Forward... 2.66... 31.545 
Silver: 

BROW WOR oldsie dinwiaiieiared Ooi 64.793 

RAOIAONA. 52 Sie gis levocnters mio rakes 29.861 

Sterling exchange........... 485.755 
Zine: 

RSG ERE caps Stave dsa's <r wo erees 7.411 

WiONGGN: SPOG 6sciss + ie ieieseiwrnavere 34.045 

LGRGON HOEWATA ca. ces ens 34.270 
Tin: 

DOMED CONG 6-6 ics-secese HslSarasioies 61.365 

RORRROUS GaSe orderrcneresn cf oserenai ct otens 63.091 

PROTIUONN oloid.d Scactreeialaid Guha Sees 282.102 
NE bik ncKeusuneemenean 90.163 
NTU NNNNATIN 0s 21805. ce-attatevarleh a3 arrelreEs 14.490 
Platinum: 

PIED eis oe cesieialataiasmaidees 114.692 

ROMS. ddracciers Gi vitate feces toe eetens 109.000 
Aluminum, 98 per cent........ 27.000 





vance has been orderly and well justi- 
fied by the unusually great demand. 
On Thursday and Friday selling was 
general at the 142c. level in the East 
and 143c. in the Middle West, and a 
little was still obtainable at these levels 
on Saturday. On Monday most sellers 
advanced their prices &c., though a fair 
tonnage was sold at 14.425c., and on 
Tuesday at 14.475c. for Eastern de- 
liveries. Today every seller seems 
firm at 143c. in the East and 148c. in 
the West, though there is little inter- 
est on the part of consumers. The total 
volume of sales for the week has been 
about 60 per cent of last week, but sell- 
ers are well satisfied, as they have little 
copper for August or September de- 
livery to offer. One interest did close to 
half of the week’s business. Unprece- 
dented bookings are reported by firms 
making copper products, such as sheets, 
wire, and tubes; the automobile de- 
mand has been excellent, and newer 
outlets, such as washing and refriger- 
ating machines, have required much 
more copper than was expected. 

The foreign market has been quiet, 
American agencies now quoting 14.65c., 
c.i.f., without caring much whether 
they get orders or not. 


Lead Nears 9c. 


Another advance was made in the 
contract price of lead by the American 
Smelting & Refining Co. on Friday, 
when 8.90c. was established as the 
New York level, instead of 8.75c. Other 
sellers lost no time in following the 
Smelting company’s lead. Some few 
sales have been made at_ slight 
premiums, as high as 9.15c. having 
been paid, New York basis, where spe- 
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cial brands were desired, or by con- 
sumers not in good standing with some 
of the producers. Inquiries have been 
heavy throughout the week, for both 
August and September shipment. One 
large seller released lead more freely 
than he has recently, so the total 
volume of business was somewhat 
larger than usual. Consumption seems 
to be good in practically every line. 

In the Middle West, dealers have 
been asking about 8.90c., St. Louis, in 
the last few days, though one producer 
has sold at 8.75c., and another at 8.80 
and 8.85c. 

Corroding grades of lead command 
the customary premium of $2@$3 per 
ton. 


Zine Prices Shaded 


A fairly good volume of zine orders 
was booked in the week ending today, 
though galvanizers are in general buy- 
ing only in small lots, and for early 
delivery. There is no chance of export 
at current London prices, and with a 
somewhat higher production with $50 
ore in the Tri-State district, it is diffi- 
cult to keep prices firm. Sales were 
reported at 7%c. today. Small lots have 
commanded slight premiums in some in- 
stances, as high as 74c. having been 
done early in the week. New York 
prices on Prime Western continue at 
35c. per 100 lb. above those at St. 
Louis, and “high-grade” zine is un- 
changed at 9c. per lb. delivered in the 
East. 


Tin Buying Improves 


The diminution in world stocks of 
visible tin was somewhat greater than 
was generally expected, being slightly 
over 2,000 long tons for the month of 
July, and the stocks at the end of that 
month being at the low level of 13,777 
long tons, in spite of Straits shipments 
of 6,774 long tons. Dealers and con- 
sumers were active purchasers on 
Monday and Tuesday, the consuming 
demand being largely for prompt 
delivery. Today has been quiet, but 
prices have advanced a little more, to 
65%c. for prompt Straits. Futures are 
from 4 to 1c. cheaper. 


Frances Recover Further 


Closing cable quotations on Tuesday, 
Aug. 3, were: francs, 2.74c.; lire, 3.33¢.; 
and marks, 23.8lc. Canadian dollars, 
és per cent premium. 


Silver Lower—Royal Commission 
on Indian Currency Reports 


_India has refrained from dealing in 
silver during the last week, which left 
the market very narrow and in the 
hands of China. Fluctuations have 
been small, although London again 
touched the low price for the year at 
29 %ed., previously established on April 
22. The chief item of interest was the 
publication in London on Aug. 3 of the 
report by the Royal Commission of 
Indian Currency and Exchange. This 
report recommends the stabilization of 
the rupee at 1s. 6d. and the establish- 
ment of a reserve bank to manage cur- 
rency on the basis of buying and selling 
gold bullion. It further proposes that 
the rupee shall be legal tender only up 
to the amount of 50 rupees, and that 
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the silver holdings in the reserve shall 
be gradually reduced during the next 
ten years, apparently by sale, if such 
silver does not go into circulation. 

Mexican Dollars (Old Mexican 
pesos): July 29th, 48%c.; 30th, 484c.; 
dist, 48%c.; Aug. 2d and 3d, 483c.; 4th, 
48%c. 


Steel Prices Firm—Pig Iron 
Quiet—Coke Dull 
Pittsburgh, Aug. 3, 1926 


Steel production in July was at ap- 
proximately the same average rate as 
in June, when production was at 80 
per cent of assumed capacity. The ab- 
sence of the familiar decrease is note- 
worthy, while a distinct upturn, such 
as frequently occurs in August, is cor- 
respondingly less likely. 

Steel consumption continues to run 
very heavy, and prospects of many con- 
suming industries are considered better 
than two months ago. 

Steel prices are steady all along the 
line, showing no discernible stiffening 
or weakenings. 

Pig Iron—Valley foundry iron is off 
25c., at $17.50, bessemer remaining at 
$18.50 and basic at $17.50. The market 
stays very quiet. 

Connellsville Coke—The market re- 
mains dull. Spot furnace, $2.85@$3; 
spot foundry, $4@$4.50. 


Lead Ore Again Advanced— 
Zine Blende Unchanged 
Joplin, Mo., July 31, 1926 


Zine Blende Ton 
Premium blende, basis 60 per 
CONN SING 66 6 khan a ewhions $51.00@ 52.00 
Prime Western, basis 60 per 
CONG BI Gigi tweccc encase se 50.00 
Fines and slimes, 60 per cent 


SE sc daceacuaamaaennnswe 49.00@ 46.00 
Average settling price, all zinc 48.23 


Galena 
PERE co le dks a weauaaee 114.20 
Basis 80 per cent lead...... 112.50 
Average settling price, all lead 107.47 
Shipments for the week: Blende, 


14,879; lead, 2,078 tons. 
the week, $942,070. 

Shipments for seven months: Blende, 
485,626; calamine, 261; lead, 71,187. 
Value, all ores thirty-one weeks, $31,- 
652,590—more than a million dollars 
per week. 

Sales today aggregated 16,490 tons, 
and practically represents the produc- 
tion of the week, as only current pro- 
duction was for sale. There are but 
a few mills at which outputting has not 
been resumed either on part time or 
full time, with about seventeen running 
overtime—milling on night shifts. Flo- 
tation units are now adding approxi- 
mately 1,500 tons per week to the out- 
put. 

Lead production continues 
around 2,100 tons per week. 


Value all ores 


steady, 





Platteville, Wis., July 31, 1926 


Zine Blende Per Ton 

Blende, basis 60 per cent zinc......$52.75 
Lead Ore 

Lead, basis 80 per cent lead........ $110.00 

Shipments for the week: Blende, 


1,248 tons; lead, none. Shipments for 
the year: Blende, 31,467; lead, 752 tons. 
Shipments for the week to separating 
plants, 2,598 tons blende. 
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Other Metals 
Quotations cover large wholesale lots, f.o.b. 

New York, unless otherwise specified. 

Aluminum—Per lb., 99 per cent, 27@ 
28c.; 98 per cent, 27c. London, 98 per 
cent, £118 per long ton. Domestic de- 
mand good. 

Antimony—Per 1b., duty paid: 
Chinese brands, spot, 153@16c., with 
futures about 4c. cheaper. Cookson’s 
“C” grade, spot, 18@18ic. Consumers 
in United States buying lightly for im- 
mediate requirements only. Stocks 
probably sufficient to avert a shortage 
in the fall, however. Floods causing 
some interference with Chinese ship- 
ments. 

Chinese needle, lump, 12c. Standard 
powdered needle, 200 mesh, 13c. White 
oxide, Chinese, 99 per cent Sb.Os, .15c. 
Nominal; little business. 

Bismuth—Per lb., in ton lots, $2.70@ 
$2.75. London, 10s. 

Cadmium—Per lb., 60c. London, Is. 
104d. for American metal; 1s. 9d. for 
Australian metal. 


Cobalt—F.o.b. Canadian works, per 
lb., shot, 96@98 per cent, $3. Black ox- 
ide, 70 per cent, $2.10@$2.20. London, 
10s. for metal; 8s. for black oxide; 8s. 
9d. for gray. 

Germanium Oxide—Per gram in 25 
to 50 gm. lots, $6. 


Iridium—Per o02z., $125@$135 for 
98@99 per cent. Nominal. London, 
£63@£65 in iridio-platinum; £50@£55 
for sponge and powder. 

*Lithium—Per lb., 95@96 per cent 
grade in 1 to 5 Ib. lots, $65. 

Magnesium—Per lb., in ton _ lots, 
ingot, 75@80c. depending on quality; 
best 99.8 per cent. Market unchanged. 
London, 3s. 9d.@4s. 3d. for 99 per 
cent ingots or sticks. 

*Molybdenum—Per kilogram, 99 per 
cent, $25; C. P. metal, $80. 

Monel Metal — Base price for shot, 
32c. per pound. 


Nickel—Per pound, ingot, 35c.; shot, 
36c.; electrolytic, 39c. (99.75 per cent 
grade). Market active with good de- 
mand. London, £170@£175 per long 
ton according to quantity. 

Osmium—Per ounce, $65@$75; Lon- 
don, £17@£20. 

Palladium—Per o0z., $69@$71. As 
a constituent of crude platinum, $60@ 
$65 per oz. London, £12@£15, nominal. 

Platinum—Official prices on refined, 
July 29, 30, 31, $115 per oz.; Aug. 2, 3, 
4, $116. Cash sales of larger lots at 
$111@$114. Pure metal as a constit- 
uent of crude platinum, $108@$110. 
The gradually advancing prices have 
brought out a little more interest in the 
market, but some think they are arti- 
ficial. 

London, £234 per oz. for refined, and 
£21@£22 for crude and scrap. Market 
dull but firm. 


Quicksilver — Per 75-lb. flask, $89. 
Retail lots of spot metal about $2 
higher. Italian offerings have de- 
pressed prices. London, £15%. San 
Francisco wires, $89.67. 

Radium—$70 per mg. radium content. 

Rhodium—Per ounce, $70@$80; Lon- 
don, £14@£17. Nominal. 


Price furnished by Foote Mineral Co., 
Philadelphia. 
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$60@$70, 


Ruthenium—Per ounce, 
nominal. London, £12@£15. 


*Selenium—Black powdered, amor- 
phous, 99.5 per cent pure, $2 per pound 
in ton lots. London reports good de- 
mand at 7s. 6d. 


Tantalum—Per pound, $36. Nominal 
only, as only seller has none to offer in 
open market. 

Tellurium—Per pound, $2. 


*Thallium Metal—Ingot, 99 per cent 
pure, $10 per lb. in 25-lb. lots. 

Tungsten Powder—Per pound, 97 to 
98 per cent pure, $1.10@$1.15. 


*Zirconium Metal—Per pound, 98 per 
cent grade, $30 in 5 to 10 lb. lots. 


Metallic Ores 


Chrome Ore—Rhodesian and Indian, 
47@50 per cent Cr.0:, quiet and nomi- 
nal at $22.50 per long ton, c.i.f. Atlantic 
seaports. New Caledonian, $25, nominal. 

Iron Ore—Lake Superior ores, per 
long ton, lower Lake ports, established 
season prices: 

Mesabi, non-bessemer, 514 per cent 
iron, $4.25. Old Range, $4.40. 


Mesabi, bessemer, 514 per cent iron, 
$4.40. Old Range bessemer, 51% per 
cent, $4.55. 

High-phosphorus foundry, over 0.18 
per cent P, $4.15. 

Market for Lake Superior ores has 
been quiet. 

Eastern ores, cents per unit delivered 
at furnaces: Foundry and basic, 53 to 
63 per cent, 9@103c. 

Foreign ores, f.o.b. 
ports, cents per unit: 

Swedish and Norwegian, low-phos- 
phorus, 68 per cent, 103@10%c. 

Spanish low-phosphorus, 52@54 per 
cent, 10@11c. 

Algerian, low-phosphorus, 94@9c. 

Spanish foundry or basic, 50@54 per 
cent, 83@9ic. 

Swedish foundry or basic, 66@68 per 
cent, 9@9ic. 

Manganese Ore—Recent sales have 
been kept confidential to a large extent, 
but it is rumored that as low as 32c. 
per long ton unit of Mn, c.i.f. North 
Atlantic ports, has been done for high- 
grade ore, 47 per cent Mn minimum. 
General market probably around 35@ 
36c. Caucasian (washed) 53@55 per 
cent, 40c. 

Chemical grades, powdered, coarse 
or fine, 82@87 per cent MnO.,, Brazilian 
and Cuban, $70@$80 per ton in carloads. 

Molybdenum Ore—Per pound of MoS, 
for 85 per cent MoS: concentrates f.o.b. 
Colorado, 50c. Mostly contract busi- 
ness. 

Tantalum Ore—Foreign, 50c. per 
Ib. of Ta,O, contained, c.i.f. New York. 
Practically none available. 

Tungsten Ore—Per unit of WOs, N.Y.: 
Wolframite, $10.50@$10.75; Western 
scheelite, $10.75. Market quiet. 

Uranium Ore—Minimum 5 per cent 
U:0:, per pound of U:0; contained, $5, 
f.o.b. Montrose, Colo. Purely nominal 
as African production controls the 
market. 


Vanadium Ore—Containing 5 per 
cent V:0;, 25c. per Ib. of V:0;, f.o.b. 
Montrose, Colo. Market very slow and 
Peruvian competition reported to have 
practically killed the domestic market. 


cars Atlantic 
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Foreign concentrate (lead vanadate) 
12 to 18 per cent V:0;, 55@60c. per 
pound V.O;, duty paid, seaboard. Price 
only nominal as there is no market for 
offerings. 


Non-Metallic Minerals 


Prices received for non-metallic minerals 
vary widely and depend upon the physical 
and chemical characteristics of the com- 
modity. Hence the following quotations 
can serve only as a general guide to the 
prices obtained by producers and dealers in 
different parts of the United States for 
their own product. In the last analysis the 
value of a particular non-metallic mineral 
can be ascertained only by direct negotia- 
tion between buyer and seller. 


*Amblygonite—8@9 per cent lithium 
oxide, $50@$60 per ton, f.o.b. mines. 


Asbestos—F.0.b. Quebec mines, tax 
and bags included, per ton: 

Crude No. 1, $525; crude No. 2, $300; 
spinning fibers, $190; magnesia and 
compressed sheet fibers, $125@$150; 
shingle stock, $70; paper stock, $40@ 
$45; cement stock, $25; short fibers, 
$10@$17.50; floats, $15. 

Shipments about normal except for 
falling off in cement and short grades. 
Prices unchanged. 

No. 1 Rhodesian crude, $325; No. 2, 
$250 per ton, c.if. New York. Market 
good, with principal producer well sold 
ahead. 


Barytes—F.o.b. mines, per ton, bags 
extra: 

Georgia: Barytes ore, washed, $7.50. 
Demand good but domestic prices kept 
at low levels by imports. 

Missouri: Water ground and floated, 
bleached, $23; $25 in less than car lots, 
f.o.b. works. Crude ore 93 per cent 
BaSO,, not to exceed 1 per cent iron, $8, 
f.o.b. mines. Market good for high- 
grade ore. Poor ore not wanted. 

Market in general is firm with good 
spot sales and withdrawals on contract. 


Bauxite—No. 1 chemical ore, over 60 
per cent Al.O;, less than 5 per cent SiO», 
and less than 2 per cent Fe.O:, $8 per 
long ton, f.o.b. Georgia mines. Good 
demand but price unstable. Ore should 
be classified and graded. 

Foreign, per metric ton, c.i.f.: Dal- 
matian, low SiO: $5@$6.50; Istrian, 
$5.50@$7; French, red, $6@$7.50. 

Prices are largely nominal, as con- 
tracts cover most of the 1926 deliveries. 


Borax—Carload lots, in bags, per ib.: 
crystals, 5c.; granulated or powdered, 
4%c; f.o.b. plant, Pa. 

*Celestite—90 per cent SrSO,, finely 
powdered, $27 per ton in carload lots. 

Chalk—Crude, in bulk, per ton c.i-f. 
New York, $4.75@$5. No change in 
foreign situation. 


China Clay (Kaolin)—F.o.b. Virginia 
mines, per ton: crude, lump, No. 1, $7; 
crude No. 2, $5.50; washed, $8; 
powdered and air-floated, $10@$20; 
ground, $7@$10. 

Florida, pressed pottery, bulk, $13; 
dry, sprayed, $17; ground, $20. Market 
slightly dull. 

1A grades, domestic, $16@$18, f.o.b. 
Delaware plants. Market slow. 

Imported English, f.o.b. American 
ports: Lumps, $11.50@$19; powdered, 
$45@$50. 





1Price furnished by Foote Minera] Co., 
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Diatomite—Per short ton, f.o.b. plant, 
California: 

Kiln-fired brick, $65; kiln-fired ag- 
gregate, 3 in., $45; insulating powder, 
$30; natural aggregate, 3 in., $20; air- 
floated powder, $40. Over 85 per cent 
silica, 98 per cent through 200 mesh, 
$14.50@$16 depending on quantity; 
market good. 


Emery —F.o.b. Pennsylvania and 
New York in 350-lb. kegs, per pound: 
Greek Naxos, 64c.; Turkish, 64c.; Kha- 
sia, 54c.; domestic, 34@4c. Market fair 
to good. 

Feldspar — F.o.b. mine or grinding 
plant: 

North Carolina: No. 1 pottery grade, 
$6 per long ton. Market dull. 

New Hampshire: Pottery grade, $8 
per ton; soap grade, $8.75. Market 
fair. 

New York: Per ton, f.o.b. cars, No. 1 
crude, $9. Market good. 

Maine: No. 1, ground, $19 per ton. 
Market good. 

Tennessee: No. 1 pottery, 140 mesh, 
$16 per ton; 200 mesh, $18. No. 1 
enamel, 140 mesh, $14; 200 mesh, $16.. 
Demand good. 


Fluorspar—F.o.b. Kentucky and IIk- 
nois mines, per short ton: 

Gravel, not less than 85 per cent 
CaF., and not over 5 per cent Si0,, 
$18. Foundry lump, 85-5, $20. Ground, 
95 to 98 per cent CaF., and not over 
2% per cent SiOz, $32.50 in bulk; $36.50: 
in bags or barrels. Acid lump, 98-1, 
$30 in car lots. Importers active in 
Pittsburgh district and are obtaining 
some business owing to preferential 
freight rate from seaboard to that dis- 
trict. Domestic producers said to re- 
quire higher tariff protection to com- 
pete. Shipments now reported from 
Spain, as well as England and Ger- 


many. Market generally quiet but 
firm. Imported fluorspar has sold at 
$17.50 per ton, duty paid, Atlantic 
ports. 


New Mexico: 85-5 gravel, $15.75; 
85-5 lump, $16; 93-3 lump, $23; 96-13, 
ground 100 mesh, $45. Demand excel- 
lent and producers oversold. 


Fuller’s Earth—Per ton,  f.o.b.. 
Florida: 16 to 30 mesh, $16.50; 30 
to 60 mesh, $18; 60 to 100 mesh, $15; 
100 mesh “up,” $8; 200 mesh “up,” $15. 
Market good at unchanged prices. 

Powdered, imported, duty paid, $24@ 
$25 per ton. 


Garnet — Domestic, per ton f.o.b.. 
mines, $85. Situation easy. Increased 
supplies of crude available. 

Spanish grades, $60, c.if. port of 
entry. 


Gilsonite—Per ton, carload lots, f.o.b.. 
mines Colorado: 

Jet asphaltum, $36; selects, $33; sec- 
onds (mine run), $25.50. Market 
normal. 


Graphite—F.o.b. New York, per Ib.: 

Ceylon lump, 7@9ic.; chip, 64@8c.; 
dust, 3i1@64c. Madagascar flake, 64@ 
The. 

Market very quiet; prices for im- 
ported product lower. Competition 
severe, with good-sized stocks in the 
United States. 

Flake, 10@30c. according to grade; 
fine ground crystalline, 4@10c.; amor-- 


August 7, 1926 


phous ground graphite, 4@8c. Crude 
amorphous graphite, $15@$35 per ton 
according to grade, with slight im- 
provement in demand. 

Greensand—Per ton, f.o.b. cars, New 
Jersey: screened and bagged, best 
grade in carload lots, $30. Market very 
quiet in July. 

Gypsum—Per ton f.o.b. mill, depend- 
ing upon location: Crushed, $2.75@ 
$3; ground, $4@$6; agricultural, $6@ 
$11; calcined, $8@$12. 

1]]menite—Concentrates, 52 per cent 
TiO,, 14c. per lb., f.0.b. Virginia points. 
$60 per short ton, Florida mines. 

Iron Oxide (See Ocher)—Standard 
Spanish red, 3@4c. per lb.; domestic 
earth, 2@4iéc. 

Kaolin—See China Clay. 


*Lepidolite—$20@$30 per ton for or- 
dinary grades. Nominal. 

Limestone—F.o.b. shipping points, 
depending on location: either lump or 
crushed, 90c.@$1.80 per ton. 

Agricultural, 75¢c.@$2 for crushed or 
pulverized. Prices depend upon source, 
purity, and fineness. 

Magnesite—Per short ton, f.o.b. 
California mines: Grade “A” calcined, 
80 per cent through 200 mesh, $44; 
grade B, $38; dead burned, $33; crude, 
$14. Market not so good. 


Mica—F.o.b. plant, per ton: 

New Hampshire: Mine run, $360, 
clean shop scrap, $25@$26; mine scrap, 
$22. White, dry ground, 20 mesh, $35; 
40 mesh, $45; 60 mesh, $60; 100 mesh, 
$75; 200 mesh, $85. Market not espe- 
cially good. 

Madagascar, amber, dark, free from 
iron, per lb., f.o.b. New York, duty 
paid: special grade, $3@$3.25; No. A 1, 
$2.75; No. 1, $2.50; No. 2, $2.20; No. 3, 
$1.25; No. 4, 65@70c.; No. 5, 40@45c. 
Grades depend on size of sheets. 


*Monazite—Minimum 6 per cent ThO,, 
$120 per ton. 


Ocher — F.0.b. Georgia mines, per 
ton: $22.50@$25 in sacks; $25@$30 in 
barrels; washed and water floated, 
$25@$28; second grade, 99 per cent 
through 225 mesh, $19. Market good. 

Phosphate—Per long ton, f.a.s. or 
f.o.b. mines: 

Florida, pebble, f.a.s., for export: 
76@77 per cent, $7; 75 per cent, $6.25; 
74@75 per cent, $6; 70 per cent, $4.50; 
68 per cent, $4.10. A little more activ- 
ity in the higher grades. 

Florida, pebble, domestic: 76@77 per 
cent, $6; 75 per cent, $5.25; 74@75 per 
cent, $5; 70 per cent, $3.50; 68 per cent, 
$3.10; 66@68 per cent, $3. Market firm 
but quiet. More activity than usual in 
77/6 grade, in which large transactions 
have taken place. 

Tennessee, ground, 95 per cent 
through 100 mesh, basis 65 per cent 
B.P.L. (tri-calcium phosphate), $7.25 
per short ton, with unit differential of 
15c. per ton for all orders booked before 
June 15, 1926. Since then, $8 per ton, 
with 20c. differential per unit. Market 
getting active, with some mills grind- 
ing day and night. 


Potash— 


Muriate of potash 80@85 per 
cent, basis 80 per cent....$34.90 $33.65 
Sulphate of potash 90@95 per 
cent, basis 90 per cent.... 


Bags Bulk 


45.85 44.60 
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Sulphate of potash-magnesia Bags 
48 @538 per cent, basis 48 per 


Bulk 


GUE 04kince4n date tesesnge 26.35 25.10 
Manure salt 30 per cent.... 21.00 18.00 
Manure salt 20 per cent.... 14.85 11.85 
Kainit 14@16 per cent..... 11.75 8.75 
Kainit 12.4 per cent........ 11.25 8.25 


Two thousand pounds net weight, 
c.if. Atlantic and Gulf ports. German 
weights, tares and analyses. 

Discounts: 5 per cent on minimum of 
50 tons K.0; 6 per cent on 100 tons; 
7 per cent on 300 tons; 10 per cent on 
500 tons. Prices guaranteed against 
sellers’ decline until April 30, 1927. 

Pumice Stone—In barrels, per Ib., 
powdered, 24@4c.; selected lumps, 5@ 
7c.; lumps in bags, 3@5c. 

Pyrites—Tharsis, per long ton unit of 
sulphur, c.if. U. S. ports; guaranteed 
48 per cent sulphur, furnace size, 


134c. Cinder from ore to remain prop- 
erty of buyers. Market looking up 
slightly. 

"Quartz Rock Crystals—Colorless, 


clear and flawed, pieces 3 to 4 lb. in 
weight, 40c. per lb. in ton lots. For 
optical purposes, double above prices. 


Silica—Water ground and floated, per 
ton in bags f.o.b. Illinois: 400 mesh, 
$31; 350 mesh, $26; 250 mesh, $18. 
Market fair. 

Glass sand, f.o.b. producing plant, 
75c.@$5 per ton; molding sand, 65c.@ 
$2.50; blast sand, $1.35@$4. 


1S podumene—$20@$30 per ton, de- 
pending upon lithium content. Nomi- 
nal. 


Sulphur—$18 per ton for domestic, 
f.o.b. Texas mines; $22 for export, 
f.a.s. Atlantic ports. Good shipment 
against contracts. Open prices $1 
higher than above. 

Talc—Per ton, carload lots, f.o.b. 
works, containers included: 

Vermont: 99 per cent through 200 
mesh, extra white, $11; 96 per cent 
through 200 mesh, medium white, $10; 
packed in 50-lb. paper bags. 

New York: Double air-floated, 100 
mesh, $11.25; 200 mesh, $13.75; 325 
mesh, $14.75. Demand fair. 

Georgia: Powdered, gray, $7.50@$10; 
yellow, $9@$12; red, $11@$13; roofing, 
$7.50@$9. Market fair. 

New Jersey: Soapstone, 
$9@$11; market good. 


Tripoli—Per short ton, burlap bags, 
paper liners, minimum carload 30 tons, 
f.o.b. Missouri: Once ground through 40 
mesh: rose and cream colored, $16. 
Double ground through 110 mesh: rose 
and cream, $17. Air-floated through 
200 mesh: rose and cream, $25; mill 
run, $15. Unusual summer demand. 
Largest July in history of the business. 

*Zircon—F reight allowed east of Mis- 
sissippi River: 95 per cent, 3c. per lb., 
f.o.b. mines, in carload lots. 


ground, 


Mineral Products 


Arsenious Oxide (white arsenic)— 
34c. per lb. Glass makers are buying. 
London, £13@£133 per long ton. 

Calcium Molybdate—$1.20 per lb. of 
contained Mo, delivered. 

_ Copper Sulphate—4.90c. per lb. for 
either large or small crystals. Biggest 
season since 1922, with tremendous 





1Price furnished by Foote Mineral Co., 
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agricultural demand. 
cently imported. 

Sodium Nitrate—Spot, crude $2.45. 
per 100 lb. ex vessel, Atlantic ports. 
Futures, $2.33 @$2.40. 

Sodium Sulphate (Salt Cake)—Per 
ton, bulk, f.o.b. works, $16@$20. 

Zine Oxide—Per lb. in bags, in car 
lots: Lead-free, 7ic.; 10, 20 or 35 per 
cent leaded grades, 7ic.; French, 104c- 


But little re- 


Ferro-Alloys 


*Ferrocerium—Per pound, $5.50. 


Ferrochrome—1@2 per cent carbon, 
23@25c. per lb. of contained chromium; 
4 to 6 per cent carbon, 11lic. per lb. of 
contained chromium, delivered on con- 
tracts. Spot prices 12@124c. per lb. 
Market active. 


Ferromanganese — Domestic, 78@82 
per cent, $88@$90 per gross ton fur- 
nace, prompt and future. British 
product held at $110, seaboard, duty 
paid, but Norwegian and Canadian 
offered at competing prices. Spiegel- 
eisen, 19@21 per cent, $32@$34 f.o.b.. 
furnace; 16@19 per cent, $31@$33. 

Ferrophosphorus—Electrolytic, 18 per 
cent P, $91 per ton; 24 per cent, 
$122.50; f.o.b. Ala. and Tenn. 

Ferrosilicon—Per gross ton, f.o.b. 
works: 50 per cent, $87.50 for spot,. 
delivered in carload lots; 75 per cent,,. 
$150 for spot; 14@16 per cent, $45. 
Heavy shipments. 

Ferrotitanium—F or 15 to 18 per cent 


material, $200 per ton, f.o.b. Niagara 
Falls, N. Y. 


Ferrotungsten 95c.@$1.05 per 
pound of contained W, f.o.b. works. 
Market quiet, and said to be demoral- 
ized by one or two American producers. 
operating on a toll basis. 

*Ferro-uranium—30 to 40 per cent U,. 
$4.50 per lb. of U contained, f.o.b. 
works in 500-lb. lots. 

Ferrovanadium — Per lb. of V con- 
tained, f.o.b. works, $3.25@$4, depend- 
ing on grade and delivery. 


Metal Products 


Rolled Copper—Sheets, 23c.; 
164c. per lb., f.o.b. mill. 

Lead Sheets—Full rolled, 124c. per 
lb.; clipped, 12%c. 

Nickel Silver—30c. per lb. for 18 per 
cent nickel Grade A sheets. 

Yellow (Muntz) Metal — Dimension 
sheets, 20%c. per lb.; rods, 17%c. per Ib. 


Zinc Sheets—1llfc. per lb., f.o.b. 
works. 


wire,. 


Refractories 


Chrome Brick—$45 per net ton, f.o.b. 
shipping point. 


Fireclay Brick—First quality, $40@ 
$43 per M., Ohio, Kentucky, Central 
Pennsylvania; second quality, $35@$40. 


Magnesite Brick—9-in. straights, $65 
per net ton, f.o.b. works. 


Silica Brick—$40 per M. Pennsyl- 
vania and Ohio; $49@$52 Alabama and 
Illinois. 

*Zirkite—Powdered, 80 per cent ZrOs,, 


24c. per lb. Brick, straights, 80c.@$} 
each. 
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Metal Statistics 








Monthly Average Prices of Metals 
Silver 
— New York-—— 


-——- London — Sterling Exchange 





1925 1926 1925 1926 1925 1926 

January........ 68.447 67.795 32.197 31.322 477.702 485.295 
February....... 68.472 66.773 32.245 30.797 476.886 485.852 
MGI. ...00500 67.808 65.880 31.935 30.299 477.279 485.606 
AIRS, 0in-v sts 66.899 64. 409 34.372 29. 682 479.034 485.702 
DON: sowie oss 67.580 65.075 31.276 30.125 484.960 485.485 
er 69.106 65.481 31.863 30.248 485.553 486.000 
BG nuwanos 69.442 64.793 31.954 29.861 485.514 485.755 
Co ee ae 2. ease ee ABS 2O8 in scees 
September...... FEeOTe. | isos PE OED. Sidivbie Se) 
October......<6.< (ee PETES ka doce WORUe. See aeons 
November...... 69.223 ...... SRcEee. asses 484.201) .....6. 
December...... re BULESe bhdwes ee re 
eee ares pao | eae 

re BENS bends 462.426 09 neces 


New York quotations cents per ounce troy, 999 fine, foreign silver. London 
pence per ounce, sterling silver, 925 fine. 














Copper 
—-New York-— — London ——. 
Electrolytic Standard Electrolytic 
1925 1926 1925 1926 1925 1926 
January.......- 14.709 13.822 66.065 59.013 7u. 607 65.325 
February....... 14.463 13.999 64.714 59.669 69.525 66.375 
DUR occas 14.004 13.859 62.892 58.603 67.739 65. 489 
BON coos oa< 13.252 13.706 60.575 57.200 64.194 64.600 
ea 13.347 13.599 60.131 56.494 63.560 64.313 
PRs cssiscesu 13.399 13.656 59.899 56.778 63. 369 64.591 
ae ree 13.946 13.924 61.467 57.864 65.750 65.625 
August a er NORIO cacaen 3 ren CB! eas 
September...... Ie © eesues SIU088  vaswos CF2SPS. swans 
October........ Mee asKlan OE0e) xkeicces RE ee) Gaines 
November...... UA-293.  k seus Shee gs ees BPwes seeks 
December...... ISUOG- oes oe, G3.625 ces ass 
ME cesses 45042 cicccs CU72P secses C6008 ksssies 
New York quotations, cents per pound. London, pounds sterling per long ton. 
Lead 
New York -— St. Louis ~ ———— London ——— 
1925 1926 1925 1926 1925 1926 1926 3M 
January.... 10.169 9.255 9.953 9.102 41.443 34.778 34.584 
February... 9.428 9.154 9.126 8.991 37.944 33.903 33.903 
March..... 8.914 8.386 8.578 8.165 36. 804 31.625 31.92% 
Aemii...:<.. B2O0s. 7.973 7.662 7.764 32.791 28.775 29.284 
MGy....i65 22982 7.495) 7.780 7.538 32. 283 26:253 26:731 
June......< 8.321 8.033 8.024 7.876 33.479 29.986 30.142 
dtly...cs.5 B:958 8.499 8.054 8.383 34.698 31.716 31.545 
pn a | BOS | bases SEED Gstass ° cseges 
September. 9.508  ..... ee 38. 884 
October.... 9.513 ..... LS 4; ee 39.017 
November... 9.739  ..... eee: Ski 36.872 
December.. 9.310  ..... SIGS nGGu% 34.739 
ee | ee See  secce SGP kacees . bees 


New York and St. Louis quotations, cents per pound. London, pounds ster 
ling per long ton. 

















Tin 
New York —— -—— London —~ 
——_IIZ—-—— -—— Straits — 

1925 1926 1925 1926 1925 1926 
January..... 57.692 61.415 58. 250 2.275 265.560 282.038 
February.... 56.517 62. 653 57.068 63.705 262.181 287.107 
March...... 53.038 63.472 53.733 64.505 245.682 292.288 
Accs DIGSe 61.962 52.135 63. 389 237.006 281.388 
MOY ...66..5 Bare 60.165 54.620 62.305 245.476 270.125 
June........ 54-885 58.409 55.957 60.611 252.476 768.352 
DERG sc cnieoe 56.683 61.365 58.014 63.091 258.435 282.102 
ee ee, SBANOO bakes 2G. 29e: sakes 
September... 56.405  ...... ee oe re 
October..... @O5462 = ...6.. S228 wwncaw Pte eae 
November... 62.136 ...... GS. 508 kv eies FOS. 500 gis cus 
Deoember.:. 605952  —....ss00 ie, ea PGF: - kksa2 
3s SET = cevexn DE09S. sSwaeu SSIS ses en 
New York quotations, cents per pound. London, pounds sterling per long ton. 

Zinc 

—- St. Louis — =———— London ——~ 

1925 1926 

1925 1926 Spot 1926 3M 
DUNN <: 5. nbweseawaewe 7.738 8. 304 37.917 38.059 37. 363 
SOUNES i523 base's ees 7.480 7.299 36.528 36.053 35.956 
NS css tao cera ee piers aoa 7.319 g.332 35.741 34.090 34.247 
BEN iGudicn sede ccassas 6.985 7.001 34.644 32.503 32.853 
I 355.2 ss snseeaee sexes 6.951 6.821 34.223 32.038 32.413 
PRE sisson sesaecaue 6.990 7.112 34.149 33.244 33.398 
BUREN Se tas niet iio aioe 7.206 7.411 34.894 34.045 34.270 
NN 2 ech aS once pa cOED. <ée5ens BENE) © -niedacke ° «2pees 
NN 655 cco sass ewe oe ee ee ee 
ROU ice ccanenane RoMOE: © ceuicns Tee chee «<=eess 
DUNNE sg son ieee wk es SEO) = ktiwe ce . candor 
DET 556s xS i aWsnwee C350 cadead BOCOEs sides —saceee 

AE ind o5aeesnwduwe PMEe oxic 56.5624 nesses 


St. Louis quotations, cents per pound. London, pounds sterling per long ton- 


Antimony, Quicksilver and Platinum 


7 Platinum (c)-———, 
Antimony (a) Quicksilver (6) —— Refined ——~ Crude 
7— New York —~ — New York New York -———, 
1925 1926 1925 1926 1925 1926 1926 




















January..... 17.428 23.490 81.596 87.960 117.000 118.200 113.20 
February.... 19.795 21.676 79.386 87.580 117.000 113.909 108.34) 
March...... 15.553 19.708 80.481 88.194 117.000 112.000 106.278 
April........ 12.553 17.462 82.327 89.769 118.269 111.538 103.73] 
May........ 15.770 12.170 81.360 91.365 119.850 108.960 102.990 
June........ 16.500 11.106 83.154 91.346 120.000 111.000 106.615 
WON Ske asic 17.779 14.490 83.077 90.163 120.000 114.692 109.000 
Resist. cs UIE ccc « SOD. “Seecxs COPE buses eeswstes 
September... 17.143 ...... Siege. caeecs RD etaeekS: eanccecs 
October..... SOME? © sccscc Saree aasecd OS. ee ee 
November... 20.000 ...... OOO weccne BE vaisiecee “sawrens 
December... 21.692 ...... FEWER vbciws SE ceskccse Sacndn 

Year..... Fee haciss SEED seine SIS G9S ikea Oi gue eet 


_(a) Antimony quotations in cents per pound for ordinary brands. (b) Quick- 
silver in dollars per Mask. (c) Platinum in dollars per ounce. 


Pig Iron, Pittsburgh 


-——Bessemer—. -——— Basic ——. —No. 2 Foundry 
1925 1926 1925 1926 1925 1926 


SEDUREY 00 0555806 24.66 22.76 23.76 21.76 23.76 22. 26 





February......... 24.50 22.76 23.26 21.76 23.76 22.26 
ERPCR 55. 0:5:5/0aeree 24.06 22.76 23.06 21.76 22.91 22.26 
WD od copie 22.89 21.38 21.76 20. 66 22.26 21.05 
EE iis cos bree 2437 as.12 20. 26 19.76 21.16 20.76 
POR cn cis wok wanes 20.76 20.76 19.76 19.76 20.11 19. 80 
WM eee 20.76 20.44 19.76 19.26 20. 26 19.49 
POUIRD | oo. ss wc-o:are TRO sae Pee kee mee Seaies 
Septembe1 . ee lattes Tee ster wee hse 
October.... Bisse kaw 20-32 tw kee Se wiemae 
November........ i Bee Sea Bee) aca 
December........ SE9G ksebw Bie db a 22:20 hs wee 

MOORE ccs ere sions Bede | abbas BicaO 0 wavs 21.68 reer 


In dollars per long ton. 





Monthly Crude Copper Output in Short Tons 


Domestic 
—_- 1926———_—__ ——__—__—, 
Jan. Feb. March April May June 
Alaska shipments........ 3,644 2,556 3.150 3,597 1,797 4,059 
Buse SH BUpeHOr. 666s cccwsass  « edes ANE whee Sececes /f scenes 
Calumet & Arizona...... 1737 1, 795 2,)19 1,938 2,454 2,104 
NOS. 5 coals ae ks ose oe 1,208 1,095 1,255 1,200 1,228 1,208 
ES rere 2,228 2.109 2,334 2,302 2,298 2,241 
New Cornelia........... 3,664 2,986 3.441 3,634 2,783 3,543 
Nevada Con:........00.% a nr Oe OP ao ed. Bere hd a 4 
Old Dominion........... 1,291 1,080 Voi 1,132 1,173 1,958 
Phelps Dodge ......... 7,586 6,949 7.44) 7,033 7,566 6,786 
Re a ats alas, ieee: - satlae RN Se cette ey erred bin ae 
United Verde Extension.. 1,987 1,764 17°4 1,730 1,997 1,908 
Utah Copper... .<6..c6s ic Faas 26,736T atone “ati tetris BP eect 
Tennessee Copper....... 555 503 543 520 555 521 
Foreign 

Boleo, Mexico.....'...... 771 820 898 910 935 1,008 
Furukawa, Japan........ 1.409 1,386 1,586 1,708 |: ne 
Granby Cons., Canada... 1,438 1,482 1,763 1,583 RGM ees ae 
Union Miniére, Africa... 6,827 6,810 7,097 7,050 7,547 7,427 
Dient Ege, BN ee acess BEE. 6656 - Bois elses 1,695 


Sumitomo, Japan....... y 188 
+Three months. 


Monthly Production of Primary Copper from 
U.S. Mines and Daily Rate (Short Tons) 











o— 1924 1925 1926—— 

Monthly Daily Monthly Daily Monthly Daily 

Production Rate Production Rate Production Rate 

PORUEEY 55. o5icka ss 66,631 2,149 74,789 2,412 71,026 2,291 
PODIURRY oo5 cs oss 65,681 2,265 68,967 2,463 68,131 2.433 
PARTON ois icaceee 65,181 2,102 74,901 2,416 75,728 2,443 
POND 6 6x2 eews 66,073 2,202 7),667 2.356 73,454 2,448 
BOAT ois ste esdens 65,608 2,116 70,574 2,276 73,542 2,372 
PP re rr 63,933 2,131 59,894 2,330 70,707. 2,357 
Ds oie w.slvalextaem 64,787 2,090 68,507 ihe |: i a 
BM 05 a dio 0% 66,756 2,153 68,090 Se ctienee (aeten 
September........ 63,800 227 67,720 BOGE cedevee —Sebne 
ONIEE 55 a0 60 68,989 2,225 71,042 MEE.  Giicise “200 
November........ 68,291 2,276 67,400 Eee | gaecene Pe 
December........ 67,647 2,182 69,566 Hee Saewds waese 
URE. Sivas ees POSSI vans CFG keane S92;580 ks 
Monthly average.. WOU 25555 7. | P2076 vases 
Average of daily rate ....... RO -eiSanas Heer .eecaats 2,390 


ee 
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a et 


August 7, 1926 


Company Reports 





U. S. Steel’s Earnings Increase in 
Second Quarter 


The United States Steel Corporation gave sound grounds 
for the recent advance in its securities on the stock market, 
by reporting increased profits for the second quarter of 
1926. Net carnings for that period amounted to $47,814,105, 
comparing with $45,061,285 in the first quarter and $40,- 
624,221 in the second quarter of 1925. Surplus available 
for common dividends was equal to $4.20 a share, though 
only the usual dividend of $1.75 was declared. The monthly 
earnings during the second quarter, compared with the 
same months last year, were as follows: 


April May June 
POEM ccdsctemeceeeus $13,376,821 $13,803,453 $13,443,947 
BGG t is cvaseweneaaae 15,705,202 16,159,866 15,949,037 


Though monthly earnings were about $2,500,000 greater 
this year than last, the trend from month to month was 
practically the same. 


Transvaal Gold Output at New High in June 


Supplementing the figures for Transvaal gold output 
published on page 197 of the July 31 issue of Engineering 
and Mining Journal, the report for June shows a total of 
852,145 oz., or about 3,000 oz. in excess of May, in spite of 
the shorter month. However, there were five Sundays in 
May and only four in June. The new record is commented 
on editorially in this issue. 
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Earnings and Dividends of American Metal 
Nearly Balance 


. The net profit of the American Metal Co. for the quarter 
ending June 30, 1926, was $690,485, or $1.01 a share after 
allowing for preferred dividends. The common dividend 
is $1 a share, and has been declared, payable Sept. 1. Net 
profit of the company for the first quarter of the year was 
$702,668, or $1.03 a share on the common; and for the sec- 
ond quarter of 1925, $1,078,300, equal to $1.67 a share on 
the common stock. 


Calumet & Hecla Making Slim Profit 


The quarterly report of the Calumet & Hecla Consoli- 
dated Copper Co., operating in Michigan, for the period 
ended June 30, 1926, shows a net profit of $161,765 after 
taxes, depreciation, and depletion, this being considerably 
better than in the preceding quarter, when a net loss of 
$54,322 was registered, or in the second quarter of 1925, 
when the loss was $405,690. The second quarter’s earnings 
were equivalent to 8c. a share; and for the first half of the 
year, to 5c. a share. 


Texas Gulf Surphur to Have “No Par” Stock 


The stockholders of Texas Gulf Sulphur Co. will vote 
on Sept. 9 on a plan to change the capitalization of the 
company from 635,000 shares of $10 par, to 2,540,000 shares 
without par value. This means a split-up of four for one. 
Harvey S. Mudd has been elected to take his father’s place 
on the board of directors, Seeley W. Mudd having died on 
May 24. 


_ 


Imports and Exports of Ores and Metals in June, 1925 and 1926 


Compiled from the U. S. Department of Commerce Records 
In pounds unless otherwise stated 


Imports 
June, June, 
1925 1926 
Antimon 
Ore [Gros Ws 25 Bid ole eis aati oe Qrcceeee 70,410 609,686 
PTO QUES 5 5 ini. o'o:0 0 cls tae be ees 56,328 579,362 
Liquated regulus or metal............0-ececeeeee 1,402,816 1,847,025 
Copper 
GER hen bet ceSteeeu ease kcwumere eee eee ens 10,133,717 4,837,468 
CIN ici snk as ee ax manana Raw Meatw ows 5,249,966 2,737,289 
Regulus, coarse metal, cement copper............2 ceceeeee ss eveeece 
Imported from 
Nias s cae takisnvtnwa tenn secuekcweweewen 488,030 1,095,856 
MIR ic 3io Saeed oS eee Kiaawehenewicnse cee 1,936,186 2,369,635 
MINS Sadia a ecb ca ap ns bce lah aaed owe ee 2,051,180 2,317,700 
RMN SCE THU KLbe be Rss eosd eae enee eee 4,128,320 17,248 
SN ios ERAS ete Pde ER One es 6,301,429 1,580,214 
MUN alts adn pula ars eeibe cre +k we ee 295 109,898 
UNO OUI. eo ie So es awrrwewe es cece 478,243 84,266 
Unrefined black, blister converter copper in pigs. 24,077,729 39,580,903 
Imported from 
Bee UNL Sate t kk wen dtadiceisae ness Bie Swale ‘ 
RMI Sec cs vena Ba Se tee haere ees 3,792,221 597,188 
SS re Noack 6 Cae RO ER aie Ha wed es 3,895,623 5,114,172 
NG ap crdiaie ura ea Wea. 0 OR Reha Tena Eee 2,375,583 9,690,459 
MR ate eoure eh che Reeser te ee ee en 4,503,223 14,992,353 
ee ee eS nner 8,947,868 8,054,776 
WON 5064-6 o Mok ao weenie cn be Cues wae emeeaes 541,858 1,131,955 
OO ONNORS. Co chelate ekwelscxnwaads 6,700,754 14,318,399 
Old and clippings for remanufacture ............+ 386,479 1,001,280 
-omposition metal, copper chief value ........... 0 ceeeeeee 10,096 
Brass 
Old and clippings for remanufacture ...........- 618,413 668,384 
Lead 
Oe ON IRON ie go On sx dais esc mead on wee 6,777,343 3,806,033 
Bullion or base bullion..............000e0eeeeees 7,197,402 12,472,143 
ttn RENE Sako = Fhirdu Wate na cis aun demons a 112,049 896,018 
Scrap ‘ead, babbitt metal, solder, and other forms 
UME CHORE 5 sss sic arid cae Catn detaee 148,694 206,827 
Type metal and ‘antimonial lead { pee a Re’ - otnee ee sais 
N . Gree WHIMe i bac ascrscsivs 64 13 
Tanganese ore, tons \ Manganese content........... 17,020 31,315 
tte, dean, OE ELLEN EL EA 15,478 29,140 
Tin 
OO SN ores 6c she he, eg sad diets a ala eee Os 18 16 
Bars, blocks and pigs..............0:eceeeceeers 15,646,612 16,195,919 
Imported from 
NE MME oo ooo oo bee A ns ee ay 2,732,782 4,582,582 
WIRE ERNE 2 5 as dis ara a care Skee caeaneue 10,708.743 7,164,334 
RMON A in en Che EO Se beh sll meee 56,122 
DRG MAY TIANGRE. ooo 5 ss aid oak dew needa seus 23,370 291,638 
RNC kee oh tr ad Dd ech dn oe 1,834,280 1,729,486 
NM 9g 6 plo ech é exdeare A oN 33,600 112,000 
CUNO CNN ois 6s ek byes tee ucnknes 313,837 2,269,757 
Zine 
GIN ais vn isxs asus oexaesn ois 661,718 — 1,011,999 
cee | ere 25 1,885 


Exports of Copper, Lead and Zinc 





June, June, 
1925 1926 
Copper 
Ores, concentrates, composition metal and unrefined 293,332 472,291 
Refined in ingots, bars, and other forms........... 96,651,953 77,379,112 
Exported to 
DEE. ccvdeciedavadadaeeauneaaedltaenwa 7,636,906 5,570,712 
MCh gid dcré.n a. Wad &akoc ucla dak vg ? 14,215,167 16,035,779 
CUS ccna ciescan teawnan 20,404,161 14,621,211 
Mer arth asidenvawednes 14,650,423 9,059,834 
INS itavicinnweccaee's 8,108,617 5,213,545 
PR eet wawacalan bide aa cea kana wae aaen 537,774 2,183,900 
Sh leas oe di ddas wen Cae x mea N ee 3.906,553 1,883,468 
RI ENN kk 5 ccd ona Seam dedeucnemea 18,000,946 17,542,842 
CNIS cc secedive su cawadederteexaae 392,778 508,806 
CR div ix Ra cdacddenenckenseataenaes 3,350,506 1,366,877 
RMN a saatuwledanatacacetaakaeawee 308,238 357 
Wn cdo sckecded sccccuusedcesbdawedens«s 2,749,078 . 168,177 
MINS at dual Chace ace deks Cawdor ek aus 1,623,917 2,723,440 
CN NODES i uit vi dlnciad on hadceu ewe 766,889 500,164 
CN IS oe dae inca as ee eemeeananek eee 1,229,341 2,970,993 
I ands cana ane e cud cava dauanen 123,056 222,619 
Pe I «5.25 wl eh tates aeesadanaeens 2,445,270 187,225 
MS Salsc see ad dWee eee sddkcthosesa aoueamane 4,771,745 3,285,082 
UM ieee ar tee <5 a walt id iw d/oh aoe ee ae 668,829 1,749,226 
L ae copper wire and cable................-- 1,005,351 1,658,069 
eac 
In pigs, bars, and other forms 
I OI on ie on 5 aha Rade ee hake 511,482 210,663 
INO aii ada wes avandia da ekanie eae 17,600,449 16,341,389 
Exported to 
Mis cadena eantawsnesk ceamenneaewa 224,081 560,107 
PER ceanaccaeechakces wh Rhea de eee 1,904,585 1,635,595 
CI ten ae dnc.s Hendacdacwtiowe cade ia 3,528,936 3,024,753 
RS ea oe aa es anne on aaarentam len G1G5S” lw connas ° 
NI a5 brad ald crea wishchldas ac MNS raked ee 
Ce PEIN oo a's a dias dediieais es cease 8,904,820 1,680,289 
CN a Sah a cndivewea oad Reteehas 336,169 672,122 
SN 5405 ee PRS acknowl wee bw ae 380,841 56,350 
MEI Ta s.c wa wdsks chad weeaesandawicnndeia 672,515 627,554 
ES nian a ViGiehed dbndaenaweAeN ea aa Lae 6,777,830 
Ce OINUNN 3 5 os vavidcos<deawacwcua ee 289,156 1,517,452 
° Ollie tend mTAOtNes «5k. conc ccctcccccsccces 634,090 2,373,712 
inc 
Ore and concentrates, tons...............00eee0ee 360 11,447 
Rie as Fae dS ees ok Laws tb wae ecieee 1,994,363 2,217,113 
Cant in a’abe, blocks, oF pigs... ..0 ccs ccccccccece 10,363,661 10,311,176 
Exported to 
WRN a a Gratin ceed den ks ada taeea domed 280,008 313,704 
NS oa re es chs be Reha ea hae 1,545,959 1,117,835 
en Ee rare ee ee eee eee aS 478,156 1,323,415 
RUNES. tas na euaatinw ks elton Sdcaanweceawees 2,809,982 336,134 
DME, So die a ac wane Cae x aihnle eB 414,475 123,228 
Eee CREAN 70s i 2 ws nae ale wal ew aan dees 3,153,887 3,526,093 
SRNR cpg ion a Reh ard ake haa Bee lke decease 
FR ee COT OO ere 896,450 a ena 
ti oe en ase nee ane keke 114,300 291,211 
CAE GOMMOIIO. 6 oi kk. ko ne ccesanwae 305,323 3,279,556 
Sheets, strips, other forms.................2ese0. 549,021 1,647,415 
Nh re heal mo eae g xd wiela tk hal ote Oka acwate att 274.498 195,581 


Other zinc manufactures.........-.... eee an 34,398 118,594 





ncaa meet recmete 
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Mining Stocks—Week Ended Jul 
uly 31, 1926 
Stock Exch High Low La 
: st Last Div. 
‘ : COPPER ast Oey Stock Exch. = Low Last Last Div. 
naconda.......... New York 50 z 7 Al v “a 
Are dian Consol. Boston Hf ” i Jy.17, Au.23 Q 0.75 ~ ent nie niae y.y. Sa oma’ 0” a Oct., 1920 0.50 
Se Bisa. 6:00 3 7 3. “Tan QM eg ) Trethewey.... ‘ ‘ si 
Calaveras, 220, en i 1 i Wi Jy. 16, Jy. 30 0.590 acre eras rte 1.34 or oc, eee 
ieee ot ae are yas a WMI 6 co0 esas oronto .85 3.70 3.70 May, gee? aes 
Calumet & Hecla. se os S. 0 Jn. 4, In. 2 21 1 Qt. 50 Oy nese ove ns Toronto @ 1.71 1.65 1.66 May1Ma.15 XO. 12) 
Zerro de Pasco...... New York 70 67% 69) Jy.15. Au La Ros............ oror Ap.1,Ap.15 0.12 
Gai Capper... New York 344 33h 34 S813 S39 100, Lorrain, diabihdia” Teoma ™— “ i Line 0.104 
4 ees e eee eees } ork. ey ae 3 : be a sof -* =o ° : 
Semmes ee... 2.5. Se , s ee ee ae Stsieg Compe Cae; Sonmnan 424 3.93 416 Jy et 1920 3°03 
2 r Range...... Bost ; arc seec ‘| Ni . : y-4, Jy.15 . 
——— aaa a Boston Curb 033! 030° oan nas Sees 1.00 paaeednis aid ha ” * oi — ‘Jy.20 0: 15 
cee ae 2930 832 ee "., | Temiskaming....... an., 1920 
First National. .... . Boston Curb #22 #22! #22 Feb2 1919 0.15. | Ahumad SILVER: LEAD a 
ae te — as ; Seaees Recast cine New York 8 8 Jn.18,Jy.5,Q X9.25 
Granby Consoi....... New York i ie ee ee Alta Merger. .-..... Salt Lake 1834 1324 ne aoc ane 
even Canenen.... ow Werk 22 194 o20t Nov., 1920 0.50 Cardiff M. si gas Boston . Jn.19.Jn-30 Q ae 
ected... mee wok = = 80 ‘eceitis ed Chief Consol. ..., Salt Lake  .... - 3.40 Jy.10" Aw 10.Q 0.19 
—— Consl.. .. a — 254 25 234 5; "I q 0:40 aa Iron eee % iz a eo ; 
BiG he oston Curb 4 3 3§ Jn. i, Jn. 15 . E Ss neha 89:3 ee 1 +*50 aig | eases, os ge 
i......... Bom n. 1, Jn. 1 0.50 SPUPCIOR. ... 0. .s50% Boston Curb 13 ~=3614)—«*WWEssSn 18, Jv.5.QX 0.10 
Lc Eom ot ot oh ta OE | ee kei Hot a oaeats 
ennecott.......... New York nt 100. .P a ae 74 72 734 My.25, 
Vale a Boston r “ a a — oy 'e = Hawthorne Mini fe —_ *15 €12 ola! My.25, Ju.15Q 1.75 
agma Copper. .... , ee Wl cries reenact see ee 18% 2 172 My.15,Je.15 Q 0.50 
me sie a... oY On» aif *. — Jn. 30,July.15,Q 0.75 — ee ee . Salt Lake 137" s08 = = 15, Je.15 Q 0.50 
Rome Consolidated: ‘aa #75 075° 075° Nos i8t7 ma ne =. Mining... . Salt Lake 2 +h |!” Ce 12 ‘eis 0.604 
ont pepelantans "ggg 405 144 145 Aug.2, Aug. 16Q0.25 | Lucky-Tiger Combi a ee ee RO : 
tas cane eee oston 38-394 «Jy.31, Se.l_ Q 1.00 NR nea 53% 
sn a —_- . New York 64 6 6 Jn. 15, In. 30° 0.374 Mammoth Mining... Balt Lek : oe ede g:de gk geese setts: 
eee: nin da eg i 2 Jn. 15, Jn, 30 Q0.25 | Marsh Mines... ce Spokane . 1 “ 2 is ieee ‘7? 
North Butte........ Boston 8 ee eS ee | eet - New York 6.80 6.70 6.73 Jn-13, 39.1 Q 0.13 
ia... NY Curb us as ne Oct., 1918 0.25 Prince Cons......... Salt Lake a. ” y.1Q0 
Pe Ne E No. 14, De. Sil 2 7 ee gine: gears Sees 
oo Dominion....... Boston 19 18 19 sy 1918 : as Sve King'Ca _— ae” * n 32. i an Qo. ” 
— Dodge... . sia Open Mar. 1126 1123 Jun.22, July2 Gt. 50 tenes a Spokane sii sai om Se ” 7 10 Q 0.02 
Ree Punsiiiteiak’ Seen Tek i438 iy aes es be sense Seonsteve. . ... Salt Lake sicme, vs + iene 904 0 25 
Ray Hercules....... N. Y. Curb << Ma i - West wus status ee 8 4 Jy. 3, Jy.15Q 0.2 
Gt May's tin. Ld. Boston 33 303 at a st Acts ate estern Utah Copper N. Y. Curb haae, oer “8 Poseen . 
Seneca oa... New York ; 6 .17, My. ; siaitilcsliiatl sc —_" enna were 
ny ‘<a oe wee wt rer” Sik 2 = ae 
Rocaaer i thin. ye on ae ye 2 Nov., 1917 0.25 Colorado Fuel & Iron ier York 434 4a Pt ay. — 1.25 
Tenn. C.&C..... New York mE MiG 42h My. 293u.15.0.0.25 Gt. North’n Iron Ore New York 205 «195 = 195 D ay, 1921 0.75 
eited Verde Ex... N.Y. Garb 294 28 284 Jy ees Inland Steel........ New York . ah My 4, De. 28, 0.75 
ita. ten ak i ae i, é . Mesabi Iron........ N. Y. Curb Wii 12 y.10, Jel Q 0.75 
Utah Metal & T.... Boston i ii on Be. 66.3 Replogle Steel....... New York 104 eM ee ce 
ees T.. Boston dal il * Republic I. & S..... New York 59 57 58 Au.l4,Se.i ‘oo 
Walker Mining...... Salt Lake MSs e --dewlevedsocw. wale Stowe, Shefl as. ot, Kew Loe 3 = a Se. 15,Oc.1 Q 75 
Coccesecesee e8eed 088-: —— . 
NICKEL-COPPER Slee Sher ‘8.4. Ca: i York ios 104 103 eT Gn ae 
panned iat. sa New York 392 374 38 Je.17, Je.30, 0.50 = 4 i. iro New York 149% 137% taet 303 Be Oe i 2 
n : 7 td, 30, 4 ee i 4 © oe E 
ernat. Nickel, pfd. New York caste anes, S08 SyAZAu.2, “1250 Virginia !. C. ec... aoe york = = = +e 1.2 
iat LEAD Virginia I.C.&C.pfd New York as 70 tak pe 2 a 
dstone M. M. Co. Spokane *292 #28 29 Jn. 10 ALUMINUM — : ; 
National Lead...... New York 160 156 1563 bahia 30 02.00 ten Ca lint | me an Oe eK 
Nevonal 'eed pid... New York ue He In. 11. Jn. 30 02.00 .Co. of Amerpf.N.Y.Curb  “101$_-1014_-1014, June 15, Julyi,Q1.50° 
. Joseph Lead... . New York 423 “41% 42) «Jn.10,Jn.21QX0.75 | Vanadium Cor 8 VANADIUM 
ZINC Orp..... New York aa 354 36} Au.2, Au.16,Q 0.75 
Am. Z. #8... .. New York 73 7 73 M Asb = 
} 19 sbestos Corp., N M 
Am BE: &S. pid’: New Yor gh 348 gt Nowsioz0, 1°59. | Asbettor Comp i. Montreal 7263 OF yeh S315, @ 123 
Butte & Superior.... New York ni 0 94 eis. ae Q : = Freeport Texas New Y ~~ 
Callahan Zn-Ld..... New York I 1 Dec., 1920 0.50 Texas Gulf......... New York me ae Ce 1.00 
Eagle Picher....... Cincinnati 33 31 31; Sept.10,Sept.3092.00 | |. ner 1694 136} 1645 Sn. 1, Jn. 15, Q 2.50 
Eagle Picher, pfd... Cincinnati Beas eee 110 Aug.20 Reet. 1501.75 De B a . 
New Jersey Zn...... N.Y.Curb |! 208 —July20,Aug.10Q2. eimai © 35t Ju.16, J 
United Zine....... N.Y.Curb 1.1, ee PLATINUM _ a ee 
Yellow Pine........ Los Angeles |... ..-- *25 De.8,De.18 Q 0.04 So. Am. Gold & P... N. Y. Curb 54 5 5 
GOLD MINING, SMELTING, REFINING AND GENERAL _ 
leila 4 site oe Amer. Metal......... New York 531 52 52. Au 20S 1, QI 0 
opal a EO . ceenead nities a. ae 4 es New York 117, 117. 117. Au.2I, Se. 1Q 1. 
Barry-Hoilinger. " Toronto ee ee ee peng een” ; — Mo 120 at on Jy.10, Au.2, Q I 3 
> seers me eee NE Ge tereterweere eenns A 
Cons Ww. Downe t Toronto i sii a Seetteeeeeee anaes Pag sen eS N. ¥. Curb 4° 208 tn. a em & 5: i 
n Consol. G... N. Y. Cur 2 2 2} Mh.3l,Ap.10 0.10 N ining... N.Y.Curb 673 648 66 Mar3!)Anr iS. ¢ 
Crown Reserve...... Toronto os" on oat ag sh .10 $. #9 eee ee. N. Y. Curb 674 64§ 66 Mar 31-Apr.15, 0.60 
Dome Mines......-. New York iT 10h 11) 3n-30,July 20.90.50 | U.S. Sm. R.& M... New’ eae a ee 
Golden Center...... N.Y.Curb 93 1h 2 uly 20.90.50 | §- &: sm RM. New York 404 fh 4h dy. TR g 0.8m 
Golden Cycle... San: . dd vigsaiihed eden p> scones _pfd. New York 49 49% Jy. 7, Jy. 15,9 0. 873 
Hollinger Consol. ... Toronto 19.75 19.40 19.40 & ss ais 3 Cents per share. ft Bid or asked. , Quarterly. SA, Sen 
Homestake Mining... New York 54 Yo -2d = 0.10 Monthly. K, Irregular. I, Initial. <4 —_ extra. Th en doe a 
Siitiens teke...... Teste 1100 #92 +942 y.20, Jy.26 M 0.50 that of the closing of the books; the second that of the oe 
ciate... Same Sahete Mikes Boston quotations courtesy Boston Stock Subaen: Te i aaa 
MelIntyre-Poreupine. New York 254 25 23 _ n. wl those of the Standard Stock Exchange of Toronto  < oe 
ia—_........... oreeas #33 ssi oss 4 Au.2,Se.1Q Moysey & Co.: Spokane, Pohlman Investment Co.; 8 Le 3 oe 
oe he oe ae eee oe jng Exchange; "Weney Geshe, Coleendlo Sestame Cola, alt Lake, Stock and Min- 
Night Hawk Pen.... Toronto *8 *8 Wie) Woche oe eee oe ee PRICE WEEK ENDED JULY 21 
Portland Colo. Springs ....  .... “a July6, July 15° 0:02 Name H » 1926 Last Divd. 
Premier Paymaster. . Toronto 2:18 2.12 y 2 Aramayo Mines (25 frs.) — i Date Amount 
Rand Mines........ ert Ae ele eS Fee. Fede” 1.53" | British Platinum (£1)....0 022: 81/3, 80/— 80/— May. 1926 5 pe.t 
Teck-Hughes....... Toronto 3°89 3°83 3.88° Jy 15 Au. 2 0:95 | Burma Corpn. (10 rupees)..... pm 5/— 3{-— Feb. 1925 _ 24 p.c. 
Wom Atepd.....<. <2... Los Angeles *61 *60 *60 Ma.l0Ma.20 0.0 Bwana M’Kubwa (5s)......... 6/— 15/6 15/9 Aug. 1926 7 annas* 
Tough-Oakes....... Toronto #394 #38 © +39 me -02 Camp Bird (£1) B) ee eeeee oe 7/ 7/3 7/7 
United Western... Ne sCurh *30*30 #30 joig io3a' ae | HOw CED nen 4/10} 4/— 4/4 
Vipond Cons........ Ricci 180 1.74 1-97 ’ ; io screee “See 8/3 8/3 Nov. 1924 24 p.c.* 
Wright-Harcreaves.. Toronto 8.48 : 40 8.45 Jn. 15, Jy.1QX% 0.074 | Frontino & Bolivia (£1)........ un so _ 
Yukon-Alaska Trust N.Y.Curb. 21 - 074 Mexican Corpn. (£1) os : 9 Sve 18/2 te i 1 oe 
Sasser y eauwe st tees eees — * 
GOLD AND SILVER —— Geka a ee 25/-- fume 1996 9} pee 
sua ee. bie on ‘ae 14 Ouro Preto (fie Renee wn 3/10} 3/9 Dec. 1923 38 De. 
on. Cortez........ .Y. Curb Cte a SS 0 seers I ue eens messes e — 2 c. 
Con. Virginia....... San Francisco cs *64 *8 ea eile : Stoked th > ae a ee Se oa ae 
Continental Mines... N. Y. Curb : EG) fia kee ee S F Se ee el i 8/9 June 1925 6} p.c 
ee eme.. 3 - Curb ; “"" #40) July, 1923" 0.05 Santa a (105)... isso tee 7 seme Te DP De. 
—aass 7. Y. Curb , 1923 = =0.05 | Santa Gertrudis (£1).......... /44 18/9 J pF 
eee i eee bs Zits Bik Jn.18, Jy.3 Q 0.08 Selukwe (2, 6d.).. 00... .++ 0. 1306 Noyth 137—— Awa toi? stave 
Tonopah Extension. N. Y. Curb esa is ee oso’ ‘apr. Pet 0. = : oo. S ONCE GBB) snscc.ccoes 4/44 4/14 4/43 Nov. (917 75 e ; 
ao: a *. . cub 7 63 «Of bn 7, Ap.21 QT rp , pores <9 Sa eisismnctae eels — as 3 *6 . Sept. 1925 5 pe. 
We eet Gnesi... N.Y: Cu igs ag .. | Union Miniere du Haut-Katanga / July 1926 10 p.c. 
Wukon Geld...... N.Y”. Curb oe aa es 0.05 russels) .........++++eeeee 10.500 9.300 10.250 July 1926 178 frs.t 
une, 1918 0.02 * Free of British i , 
ish income tax. tT Swiss fre. } Belgian frs. 
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